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INDEPENDENT TELEPHONY. 


The movement that goes by the name. 


of Independent Telephony in the United 
States, had its origin in the expiration of 
the fundamental Bell patents some few 
At that time the essential 
feature of the telephone was made public 


years ago. 


property, and manufacturers could make. 
and sell telephone apparatus without dan- 
At once there be- 
gan, in various parts of the country, the 


ger of infringement. 


installation of telephone exchanges, at first 
on quite a small scale, using apparatus 
made under these expired patents; and 
this movement has grown to proportions 
so large as to make the industry of inde- 
pendent telephony, to-day, one of the most 
important to those who occupy the elec- 
trical field. 

Perhaps the most material factor 
the 


daily life by the advent of the new con- 


introduced into conditions of 
cerns was the feature of competition in 
telephone service, resulting in a great 
cheapening of service in many cases, and 
in a thorough ventilation and discussion 
of the whole subject of telephone rates 
and tariffs in all parts of the United 
States. 


which the question of telephone charges 


There is hardly a city or town in 


has not been taken up and ventilated, 
with the result that a more equitable and 
satisfactory tariff has been arranged, that 
important improvements lying dormant 
because of the absence of competition 
have been introduced into telephone ex- 
change service, and that a general en- 
lightenment of the public in regard to the 
telephone has taken place. 

While the older company has suffered 
in some cases from the competition of the 
the 
effect upon it has been, in general, good, 


newer organizations, nevertheless, 
stimulating it to greater activity which 
has resulted in the improvement of its 
service in many cases, and bringing to the 
whole telephone business that healthy 


and vigorous activity which is the neces- 
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sary result of sharp - pe com- 
petition. The independent companies, 
themselves, have accomplished wonders ; 
they have gone into districts hitherto un- 
reached by the telephone and have carried 
to rural communities and even to farms 
the advantages and benefits of telephone 
service. They have fostered the construc- 
tion and maintenance of the farmers’ 
community system, by which scattered 
houses and villages in the country are 
brought into touch with one another. 
They have covered state after state with 
a network of toll lines, in general well 
built, which have been of 


benefit to the population of the districts 


inestimable 


through which they run, and to the local 
telephone exchanges which they connect. 

Next week, at Cleveland, Ohio, the In- 
dependent Telephone Association of the 
United States of America will hold its 
fourth annual meeting for the discussion 
of ways and means for benefitting the in- 
dependent telephone business, and for the 
adoption of certain methods of conserva- 
tive action, which can not fail to be of im- 
portance and benefit to the industry. 
Never before in the history of this new 
art has the outlook for the independent 
telephone exchange been brighter. From 
the first these exchanges have furnished 
to inventors an admirable opportunity 
for the exploitation of new ideas and in- 
ventions, and have proved a fruitful field 
for the cultivation of newly patented 
ideas. No little portion of their strength 
is due to the intelligent activity which 
they fostered in this direction. Every 
new patent that they have acquired has 
given them greater strength, just as every 
new exchange they have built and con- 
nected with others by means of toll lines, 
has more firmly established their position 
as a factor in the present industrial situ- 
ation. 

The outlook for a successful meeting 
at Cleveland is of the best. The meeting 
will doubtless be largely attended, and 
many matters of importance will be dis- 
cussed and settled. 








AS TO AUTOMOBILE RUNS. 

An automobile run between New York 
city and Philadelphia, arranged by the 
Automobile Club of America, took place 
on Saturday last, and resulted in a man- 
ner that seems to call for stringent criti- 
cism. Irrespective of the badly managed 
details of the run, the episode from a 
broad point of view, as reported in the 
daily press, has certainly produced a dis- 
tinctly unfavorable impression on _ the 
public at large. It would seem to be a 
proper function of the Automobile Club 
of America to bear in mind at all times, 
the effect of its efforts and endeavors in 
the automobile field upon those who are 
not but who may be in the future auto- 
mobilists; hence every care should be ob- 
served in arranging club runs to have such 
affairs handled in a systematic and sports- 
manlike manner, and to see that the daily 
press, which is eager for news in the 
automobile field, is correctly and truth- 
fully informed regarding such details as 
are proper for the public to know. 

There is grave doubt, considering the 
present state of the art, whether automo- 
even when sanctioned by the 
Club of 
ducive to a proper understanding of the 


bile runs, 
Automobile America, are con- 
automobile in general, by those who wish 
to be but are not intelligently informed 
The fact that an auto- 


mobile, taking part in a run, no matter 


on the subject. 


what its power, is stalled or does not fin- 
ish the run, whether for a good reason or 
not, is liable to be seized upon at once as 
a defect in that particular machine, and 
all types of that variety are therefore 
likely to be condemned. 

_ The automobile industry is very young ; 
it must learn to creep before it can walk, 
and while the endeavors of enthusiasts 
to boom the business are to be commended 
to an extent, yet it is certain that unwise 
efforts in this direction such as automobile 
runs that are mismanaged, or are not man- 
aged at all, will result in nothing but 
harm to the industry as a whole. 

In the run referred to, three electric 
vehicles were entered, and it is gratifying 
to know that two of them finished the 
course in spite of the fact that 100 miles 
is too long a distance to expect any com- 
mercial electromobile of the present day 
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to attempt. It is sincerely to be hoped 
that if the Automobile Club of America, 
which is the representative body of. its 
sort in the United States, makes any fut- 
ure efforts in this direction, proper pre- 
cautions will be observed in handling the 
run, and giving to the non-technical press 
a correct, authoritative and easily under- 


stood account of the results. 








THE LAST OF THE CAR HORSE. 

At last the inevitable has happened! 
It has been announced that electric cars 
operated by accumulators will be put on 
the Thirty-fourth street crosstown line 
of the Metropolitan Street Railway Com- 
pany, of New York city. This line is at 
present operated by horses, as are several 
others of the short crosstown lines; one 
of them (that making Twenty-eighth and 
hideous) being 
worked by compressed air motors. It has 


been argued several times in these col- 


Twenty-ninth — streets 


umns that these crosstown lines afford one 
of the best opportunities extant for accu- 
mulator cars, which, in view of the re- 
markable success of accumulator-driven 
electromobiles, can not fail to make an 
excellent showing. Whatever may be the 
financial result attained through the op- 
eration of these cars, they will at least be 
safe and clean. 

It is curious to find in the metropolis 
of the United States, still surviving, that 
relic of the dark ages, known as the car 
We even have the bob-tail car 
Strangers from re- 


horse. 
drawn by one horse. 
mote country districts come to New York 
and stand open-mouthed on the sidewalk 
in wonder to see these ancient chariots, 
reminiscent of childhood and long-for- 
gotten days. There are more than fifteen 
really important lines in the city still op- 
erated by animal traction, among them 
being the Belt Line, and several crosstown 
lines of considerable importance, since 
they run from the city’s water gateways— 
the ferry landings. The style of under- 
ground construction adopted for its main 
Northand South lines bythe Metropolitan 
Street Railway Company is amply satisfac- 
tory for any reasonable purposes of trac- 
tion, but, naturally, it is very expensive. 
The crosstown lines are short and may be 
regarded as feeders to the main lines run- 
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ning , North and South, with which they 
transfer universally at the crossing points. 
Under these circumstances, and consid- 
ering the enormous cost that would be im- 
posed by the many conduit crossings nec- 
essary, it has been the desire of the com- 
pany to find some better motive power than 
the horse and one that would be less ex- 
pensive in installation than the under- 
ground conduit system. It was naturai 
for it to look for self-contained car; 
of some sort, and to this end it has ex- 
perimented at length with compressed air 
These experiments have not been in any 
degree satisfactory, and there have been 
several accidents of a disastrous character 
The 
prejudice against accumulator cars, which 


one of them nearly proved fatal. 


extends back to the early days when ex- 
periments were made in New York, long 
before thestorage battery had reached thai 
point where it was reliable, left an im- 
pression that has taken years to eradicate. 
More recently the success of the storage 
battery in its application to automobile 
vehicles has renewed the interest once 
shown in it in its connection with street 
cars, and it is now to have a fair trial 
under metropolitan conditions on the busy 
and-important Thirty-fourth street line. 
It seems a foregone conclusion that its 
success is assured. 

It is interesting in this connection to 
note what has become of the car stables 
in New York. There were several, and 
among them the finest and largest in the 
world. The Sixth avenue stable at Fif- 
tieth street has been turned into a power 
house for the Broadway cable line and 
more recently for the Sixth avenue elec- 
tric line. The car stables at Thirty-first 
street and Fourth avenue have become the 
car barns and storage battery substation 
for the, Fourth and Madison avenue lines. 
The car barn of the Eighth avenue line 
has been leased by the New York Electric 
Vehicle Transportation Company. The 
stables at Forty-third street and Sixth 
avenue have been taken over by the Gen- 
eral Carriage Company, which is also op- 
erating electromobile cabs in New York 
city. 

Slowly but surely, the good work of 
replacing the horse with electrical mech- 
anism, is going on, and the last step is 
one that is especially welcome, because 
of the interest that will attach to an ex- 
periment, under modern conditions, in 
what has been regarded as an old and 
well-tried field. 
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THE GREAT EXPERIMENTAL PLANT 
OF THE JEFFERSON PHYSICAL 
LABORATORY. 


BY PROFESSOR JOHN TROWBRIDGE, * 


The college professor finds himself, to- 
day, in view of the remarkable practical 
development of electricity, at a certain 
disadvantage compared with the electrical 
engineer. The latter has at his command 
telegraph and telephone lines of great ex- 
tent; he can experiment on cables, for in- 
stance, under conditions which can not be 
produced in any laboratory; he can em- 
ploy currents of enormous strength in 
practical investigations in heat and in 
metallurgy. The college instructor is 
limited in resources in the large field of 
the display of great electrical energy. 
There is, however, one direction in which 
he can enter into competition with the 
practical man on equal terms, and this 
field is that of high electro-motive force. 
I have, therefore, entered this field with 
the desire of using to the utmost the 
facilities which the practical developments 
of electrical phenomena have afforded the 
investigator. For the past two years I 
have experimented with a storage battery 
of 10,000 cells, and the plant has proved 
so practical that I have lately doubled it, 
and I now have 20,000 cells in successful 
operation. This plant is the largest in 
the world at the service of the investigator 
in electricity and it has opened a. highly 
interesting field in the study of high elec- 
tromotive force. At the voltage of 3,- 
000,000, sparks can be produced six and 
one-half feet long, which exhibit all the 
chief peculiarities of lightning. By 
means of suitable condensers I can obtain 
6,000,000 volts, but I have discovered that 
voltages of this extent can not be studied 
in a laboratory or in any confined space. 
It is necessary to place the apparatus in 
an open field and at least 30 feet from the 
ground, for the inductive action to all 
surrounding objects at such high voltages 
is enormous and the air becomes a fairly 
good conductor. 

One of the most interesting manifesta- 
tions of this large battery is the produc- 
tion of the X-rays. The photographs taken 
by means of it show unusual contrasts and 
exhibit traces of the ligaments and mus- 
cles. I see no reason why, under proper 
manipulation, one can not obtain satisfac- 
tory photographs of the tendons and mus- 
cles, for the battery current and voltage 
can be regulated to any desired degree. 

The quantity discharge of the battery is 
also of great scientific interest. I am em- 
ploying a condenser consisting of 300 
plates of glass with a coated surface of 16 
by 20 inches. This has a capacity of 
about 1.8 microfarads. The discharge 
from this condenser charged to over 40,- 
000 volts produces the highest instantan- 





* Director of the Jefferson Physical Laboratory, Har- 
vard University. " ‘ 


ELECTRICAL REVIEW 


eous temperature which has been obtained 
and photographs of the spectrum of hy- 
drogen can be obtained with one dis- 
charge. This battery opens an interesting 
field of inquiry in regard to the spectra of 
the vapor of the metals and also prom- 
ises to solve certain electrical engineering 
problems, notably the change of magnetic 
permeability at periods ranging from 700 
a second to over 1,000,000, under cur- 
rents of varying strength. 

> 
THE POSSIBILITY OF TRANS-ATLANTIC 

TELEPHONY. 








AN INTERVIEW WITH DR. M. I. PUPIN ON 
HIS NEW SYSTEM OF CABLE 
CONSTRUCTION. 


The extraordinary paper recently read 
by Dr. M..I. Pupin before the American 
Institute of Electrical Engineers, and 
reprinted in the ELectricaL Review for 
May 23 and May 30, has attracted no little 
attention.’ In the discussion that followed 
the reading of the paper at Philadelphia 
several points were lightly touched upon, 
among them the possibility of telephoning 
through an appropriate cable from one 
side of the Atlantic to the other. To pub- 
lish further the views of Dr. Pupin on this 
interesting subject, a representative of the 
ELectricaL Review recently called upon 
him and inquired if he believed such an 
application of telephony possible. 

“Telephony through a submarine cable,” 
said Dr. Pupin, “is of course possible un- 
der the system that I indicated in the 
paper, but it would be really only a feat 
to boast of, because its commercial prac- 
ticality is doubtful. The real use of such 
a system of circuit construction would 
be in telegraphy, where it would lend al- 
most marvelous aid, and enormously 
enhance the capacity of cables. I do not 
think there would be any trouble about 
talking across a properly constructed 
transatlantic cable. In the system. that I 
have described I have found that it would 
not be difficult or impracticable to con- 
struct a cable that. would transmit easily 
the highest overtones that are significant 
in the telephonic transmission of speech. 
As you know, men’s voices range in fre- 


quency of vibration from 125 to 150 cycles 
per second. The highest note that has 
been sung probably is Patti’s ‘F in altis- 
simo,’ with a vibration frequency of 1,100 
cycles per second. In ordinary speech 
the first, second, third, fourth and fifth 
harmonics are of importance, but those 
higher may be neglected without sacri- 
ficing the distinctness of the sound. 
Hence a cable that will be able to trans- 
mit, without distortion, waves up to 750 
cycles per second, will be amply able to 
transmit articulate speech to any distance 
for which it may be constructed.” 
Referring to the method by which he 
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has secured such extraordinary results, Dr. 
Pupin described the analogy of the 
smooth string vibrating in air. Here the 
damping effect of the air is equivalent to 
the resistance of the circuit, while the 
weight of the string almost exactly rep- 
resents its inductance. “The effect of 
capacity on a circuit,” said he, “is to 
store up, in the medium surrounding the 
wire, the energy which is imparted to it 
by the battery or dynamo. It was long 
ago discovered by Heaviside that thiseffect 
of distributed capacity in a wire could be 
entirely annulled by similarly distributed 
inductance, but unfortunately the author 
left the electrical world in much the same 
way as if he had said ‘you must all have 
incomes of $25,000 a year,’ without tell- 
ing us where to get them. It was evident 
from his mathematical demonstration that 
the effect of distributed induction would 
be good, but he did not tell us how to dis- 
tribute it or how to construct a circuit 
containing it. ‘This is what I have been 
trying to do. 

“Now, speaking of the storage of energy 
by the medium,” continued Dr. Pupin, 
“it is, of course, well known that induc- 
tance introduced also causes the storage of 
energy in the medium, but in a different 
way—this being electromagnetic energy 
while that withdrawn and accumulated 
by the capacity effect is electrostatic en- 
ergy. These two are inverse to one 
another, so that the combined effect of 
both in a circuit is in some respects as 
if neither existed, and here is where a fre- 
quent fallacy is encountered. People 
think that a highly inductive circuit does 
not readily permit the passage of much 
energy through it. This is all a mistake. 
I have been experimenting recently with 
a well-known system of multiplex teleg- 
raphy applied to the artificial cable de- 
scribed in the institute paper, and the way 
it worked over a circuit containing 7,000 
ohms resistance was a surprise not only 
to me but to its inventor.” 

Referring to the commercial utility of 
his invention, Dr. Pupin said it was too 
early to go into that at length, but that 
one could readily see what would happen 
in the case of a cable competent to carry 
1,500 cycles per second. The ordinary 
rate of operation on an Atlantic cable is 
about five cycles per second, working sim- 
plex. A cable 300 times as fast would 
carry 300 times as much business, or as- 
suming an equivalent earning power, it 
could afford to charge less than one-tenth 
cent per word for its messages. An inter- 
national postal card costs five cents, and 
50 words can not be written on it except 
in a small and cramped writing. With 
this one waits three weeks for an answer. 
With the cable message at about the same 
price the answer would return in three 
or four hours. “Now you see,” said Dr. 
Pupin with a smile, “when you get a cable 
like this down there will be no more writ- 
ing of postal cards and letters; it will 
cost too much and take too much time 
to conduct correspondence in that way.” 

Dr. Pupin expects very shortly to be 
able to conduct some experiments, both in 
telephony and telegraphy, on a long line 
of aerial wires. 





THE PARIS EXPOSITION. 


THE ELEVATED MOVING PLATFORM—THE 
ELECTRIC RAILWAY—THE GENERAT- 
ING STATION FOR THE ELECTRIC 
TRANSPORTATION FACILITIES—THE 
UNITED STATES PAVILION—THE DY- 
NAMO ROOMS IN THE ELECTRICAL 
PALACE—THE PAVILIONS OF ELEC- 
TRICAL EXHIBITORS. 


BY C. L. DURAND. 


To provide suitable means of trans- 
portation at the exposition has been an 
important question, as the arrangement 
of the grounds in two sections is such that 
it requires a considerable time to cover the 
whole space. To this end an elevated 
moving platform and an electric railway 
have been constructed, which unite the 
different parts of the grounds. The 
moving platform is one of the main at- 
tractions of the exposition in the way of 
novelty. The idea of the platform at the 
Chicago World’s Fair has been taken up 
and extended. The platform is elevated 
throughout the whole of its course, and it 
takes a circular route along the edge of 
the Champ de Mars, then along the Seine, 
behind the series of national buildings, 
and passes along the outer edge of the 
Esplanades des Invalides, reaching the 
principal station near the Electrical Pal- 
ace by the Avenue de la Motte Picquet. 
It passes along the latter avenue over the 
sidewalk, as will be seen on the left of the 
illustration, and crosses the square by a 
viaduct of iron construction upheld by 
supports of timber. On most of the other 
parts of the route, it is supported by a 
substructure of light iron-work whose 
height is from three and one-half to seven 
metres above the ground, the surface of 
the platform being two and one-half 
metres above this. A good idea of its 
method of operation may be obtained from 
one of the illustrations herewith, which 
shows an end view of a section of the plat- 
form which has been placed on exhibition 
adjoining the Electrical Palace. This 
section is 13 metres long, the road being 
made up of a number of such sections 
repeated. In order to pass around curves, 
the platform is made up of sections hav- 
ing semi-circular ends, separated by an 
intermediate part which makes a kind of 
dovetail. The sections are held together 
by a vertical coupler through which passes 
a locking-pin serving as a pivot. In this 
way there is no difficulty in passing 
around the curves of the road, some of 
which are rather sharp. The elevated 
stations are within the grounds, and about 
10 have been provided. The total length 
of the platform is about three and one- 
half kilometres ; direct-current motors are 
used, 100 of these being of the Westing- 
house and 60 of the Alioth type. The 
generating equipment has been furnished 
by the Westinghouse Company, and the 
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platform as well as the electric railway 
which follows the same route are operated 
from a handsome substation which the 
company has erected within the grounds 
near the United States Building; it serves 
at the same time to operate the roads and 
to give an exhibit of the company’s 
machines. 

The station contains two duplicate sets 
of machines, one of these being used as a 
reserve. Each set includes a rotary con- 
verter and three-phase motor, coupled to 
a direct-current generator. The current 
is received at high-tension, 1,000 volts, 
from the central station erected by the 
company at Moulineaux, and this is re- 


THE UNITED STATES PAVILION, ON THE SEINE, 
AT THE Paris EXPOsITION. 


duced: by transformers to 360 volts for the 
rotary converter, which gives 500 volts 
direct current. This machine has a capac- 
ity of 450 kilowatts; in order to avoid 
shocks at starting, the rotary converter is 
started by current from a small generat- 
ing set of 30 horse-power, and when it 
reaches full speed the main current is 
thrown on. The three-phase motor has a 
capacity of 650 kilowatts, being direct- 
coupled to a generator of the railway type 
of the same capacity; the alternating cur- 
rent is furnished at 30 cycles per second. 
The two sets of transformers have each a 
capacity of 120 kilowatts. The two 
groups of machines are located one in each 
end of the station, and in the middle 
space is a marble switchboard of 13 pan- 
els, seven of which are for the platform, 
and six for the railway. 

The company’s material has been in- 
stalled under the direction of Mr. Maurice 
Coster, assistant director of the Paris 
branch, of which Mr. Albert Schmid is 
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director. The substation is under the 
immediate supervision of Mr.. Wolf, an 
able engineer sent from the Pittsburgh 
works. The company has shown a great 
deal of energy in getting the station 
ready, in contrast to the general slowness 
of the work at the exposition. In spite of 
the fact that a number of machines were 
lost with the Pauillac, other machines have 
been obtained and installed in the sub- 
station, and the current was ready to start 
the platform as early as April 10. The 
station has furnished most of the current 
for lighting the grounds and buildings, as 
the machines in the Electrical Palace are 
only beginning to run at the present date. 

The platform as well as the electric 
railway have been erected by the Com- 
pagnie des Transports Electriques, of 
which M. Marechal is general director ; 
M. Charles Jovignot, engineer for the 
platform, and M. Tripier, for the railway. 
M. Jovignot states that the greatest num- 
ber of persons carried per day has been 
more than 100,000, and that it is used by 
60 to 70 per cent of the visitors to the 
exposition. 

An electric railway has also been in- 
stalled, which takes in general the same 
route as the platform. In the illustration 
showing the moving platform it is seen 
on the left, passing along on the opposite 
side of the avenue, being supported above 
the sidewalk by a series of iron arches, 
which span the passageway. In some 
places it passes underneath the platform, 
and in others directly beside it on a,lower 
level. The trains are made up of a motor 
car and two trailers. On the main ‘track 
the current is taken from a third rail 
placed outside the main rails upon sup- 
ports of creosoted wood. The motor cars 
have a double four-wheeled truck at each 
end, and on each of the axles is mounted 
a 30 horse-power Westinghouse motor, 
making four for each car; 500 to 550 
volts is used on the motor circuit. To 
make the round trip takes about 20 to 30 
minutes. The cars will hold 80 persons, 
and the trailers 60, giving a capacity of 
140 for each train; these follow each 
other at intervals of about two minutes. 

The United States pavilion was offi- 
cially inaugurated May 12. The building 
was practically finished, both on the ex- 
terior and interior. The rotunda and 
the reception rooms surrounding it were 
handsomely decorated for the occasion 
with bunting, plants and flowers, and a 
number of American flags floated on the 


‘outside of the building. A large crowd, 


principally made up of American visitors, 
had assembled around the building before 
the opening hour, which was fixed at 
2.30. In the meantime, M. Picard, com- 
missioner general of the exposition, Mr. 
Peck, the commissioner general for the 
United States, Mr. Woodward, assistant 
commissioner general, and many of the 
representatives of other countries had ar- 
rived. A part of the assembled crowd 
was admitted, and soon filled the build- 
ing. Mr. Peck and M. Picard took their 
places at one end of the rotunda, sur- 
rounded by a group including-the Ameri- 
can commissioners to the exposition, the 
United States ambassador, Mr. Horace 
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Porter, Sir Edward Monson, the British 
ambassador, the Duke de Sestos, Spanish 
commissioner general and others. After 
a speech in which the architects, Mr. 
Charles A, Coolidge and M. Morin Gous- 
tiaux, presented the building to the com- 
missioner general, Mr. Peck made a 
speech addressed to M. Picard as repre- 
senting the French nation: “Mr. Com- 
missioner General: The great nation 
which I have the honor to represent has, 
by your sufferance, planted this building 
upon the soil of our sister republic of 
France. We. rejoice that we have been 
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permitted to erect this structure in the 
‘Rue des Nations,’ for these homes of the 
peoples of the world, standing by the side 
of one another, will promote in a large 
degree, that grand fraternity which 
should exist between the nations of the 
earth. We have built our structure as 
a part of your international undertaking ; 
therefore it is my duty and great pleasure 
to transfer to you as the executive head 
of the Universal Exposition of 1900, this 
edifice, which is the gift of a nation gladly 
uniting with other nations in bringing to 
France its resources and products as a 
contribution to the great peace festival so 
happily inaugurated.” At the end of the 
speech Mr. Peck presented to M. Picard a 
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gold key of handsome design from which 
hangs a medal bearing a representation of 
the building; this was made by Tiffany. 
M. Picard replied in the following terms: 
“Tt is for me a veritable good fortune, 
at the same time a profound pleasure, to 
be able, on this solemn occasion, to offer 
to the eminent representative of the 
United States my most cordial congratu- 
lations and to send beyond the seas to the 
great American nation the homage of my 
respectful admiration. The palace which 
you have constructed on the banks of the 
Seine appears to me not only as the tem- 
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ple of work, progress and peace, but also 
as a superb monument raised to the 
friendship of the two nations. I feel cer- 
tain to be the faithful interpreter of 
the sentiments of my fellow citizens in 
thanking the powerful republic of the 
United States for the friendly welcome 
given to the invitation of the French re- 
public, and the admirable participation in 
the work of concord by which all states 
have decided to close the nineteenth cen- 
tury. . . . Gentlemen, I ask you to salute 
the Star-Spangled Banner, of which the 
folds are so closely blended with those of 
the Trieolor flag.” 

The pavilion as now finished presents a 
pleasing appearance, especially when 
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viewed from the opposite bank of the 
Seine, from which point the main archi- 
tectural features may be best appreciated. 
Under the portico is an equestrian statue 
of George Washington, and above is a 
gilded chariot bearing the Goddess of 
Liberty. Over the portico is the title 
“United States of America” in large let- 
ters. The dome is finished in white, re- 
lieved with a green and gold ornamenta- 
tion. At each corner of the main build- 
ing is a gilded eagle upon a shield; the 
large eagle at the top is also gilded. The 
ceiling of the portico and the semi-circular 
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portion above the doorway are decorated 
with frescoes in light tones. A flight 
of steps leads up to the doorway, which 
opens directly upon the central rotunda, 
which is of octagonal form corresponding 
to the general shape of the building. It 
is surrounded by a series of arches on each 
floor which open into the reception rooms. 
On the lower floor one of these is in the 
rear, and one on the right, and on the left 
is a model of an American Post Office, 
with a number of letter boxes, with stamp 
and delivery windows. The post office is 
in actual working order, and letters may 
be sent from here directly to New York; 
they are put in sealed bags and opened 
only at their destination. 
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On each side of the door is an electric 
elevator. At the corners, four staircases 
lead to the upper floors, which have also 
been laid out with reception rooms ; these 
open out into a balcony which surrounds 
the rotunda. The reception rooms in the 
second floor have been furnished by the 
states of New York, Massachusetts and 
California; they have hard wood floors 
and are provided with American furni- 
ture of elegant designs ; they are the prin- 
cipal reception rooms of the building, hav- 
ing been designed to afford a resting-place 
for Americans, with facilities for corres- 
pondence, ete. A telephone cabinet has 
also been established on the upper floor. 
The third floor contains three reception 
rooms, with two offices in the angles of the 
building for the use of the commissioner 
general and staff. On the fourth floor the 
American Chamber of Commerce has a 
well-furnished office and another room is 
arranged for the various juries and con- 
gresses, a third for women’s organiza- 
tions. The interior of the dome is dec- 
orated with frescoes and flags and from 
the centre hangs down a large globe con- 
taining incandescent lamps. The build- 
ing is also lighted by a number of wall 
fixtures placed around the rotunda and 
the rooms. 

In the main dynamo rooms of the Elec- 
trical Palace, most of the large machines 
for the lighting and power of the expo- 
sition are finished or nearly so. The four 
large German machines attract a great 
deal of attention on account of their size 
and massive appearance; they have been 
finished for some time past and are now 
beginning to run as a number of boilers 
have commeneed firing. The Oerlikon 
and other dynamos in the Swiss section 
are also practically finished, and those 
in the Belgian and Austrian sections 
nearly so; it will be but a short time 
before all the foreign machines will be 
running and prepared to furnish current. 
In the French section the work has been 
rather backward, but at present a number 
of machines are finished and the remain- 
der are being rapidly assembled. The 
two large electric cranes have been newly 
painted and that of the German make 
has been ornamented with designs in 
repouseé copper. 

The exhibits on the second floor of the 
Electrical Palace are now being rapidly 
installed. Prominent among «the struc- 
tures which have been erected to contain 
the different exhibits are a number of 
handsome pavilions erected either by the 
jovernments of the different nations or 
by the large electrical firms. By far the 
largest and most important of these is the 
pavilion which has been erected by the 
United States Government. It occupies 
the extreme end of the second floor next 
to the foreign dynamo room and extends 
entirely across the building. The central 
arched doorway leads into a round central 
room, surrounded by four rooms at the 
sides. On each side of the main entrance, 
a doorway, spanned by an elliptical arch, 
leads into an aisle by which the other part 
of the building is reached. The pavilion 
is to contain an exhibit of historical ap- 
paratus connected with scientific work 
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and electrical inventions, and a number 
of cases have already been installed in the 
various rooms. 

Among the exhibits now in place may~ 
be remarked a collection of Edison lamps 
and sockets, various types of switches and 
electrical fittings, a small Thomson-Hous- 
ton dynamo of the spherical armature type 
and several modes of early Brush arc 
lamps. An are projector is also shown, 
with several types of voltmeter and other 
measuring instruments, rheostats, storage 
batteries, ete. When the exhibit is com- 
plete there is no doubt that it will present 
one of the most interesting historical col- 
lections at the exposition. The pavilion 
is of white staff, relieved at the top by a 
green and silver decoration. Over the 
doors is a shield with the American colors, 
surmounted by an eagle, and along the 
top are a number of candelabra which at 
night will add greatly to the effect; the 
pavilion is draped with bunting and with 
French and American flags ; a large Amer- 
ican flag hangs directly over the centre. 

Next to the United States Building is 
a large structure which has been erected 
by the Allgemeine Gesellschaft, of Ger- 
many ; it is of white staff, and richly dec- 
orated. It is to contain various exhibits, 
among which will be the Nernst 
lamp, with which the pavilion will be 
lighted, besides a collection of dynamos, 
motors, are lamps and various apparatus. 
The same company has another pavilion 
in the gallery at the other end of the for- 
eign dynamo room, which will contain an 
exhibit of cables, insulating materials, etc. 
A system of wireless telegraphy is to be 
established between the two pavilions. 
The American exhibits on the second floor 
are just beginning to be installed. 

In the Salle d’Honneur, a hexagonal 
room to the rear of the Electrical Palace, 
will be a collection of historic instruments 
in which all nations will participate; the 
United States is to be represented here 
by a number of instruments used by the 
early experimenters, and by others, show- 
ing the development of electrical science 
and industries. Among the American 
exhibits which have been installed on the 
lower floor, is that of the John A. Roeb- 
ling’s Sons Company, who in addition to 
their exhibit in the Metallurgical Build- 
ing, show a full-size section of their 
underground conduit system for electric 
roads. The conduit is seen, with its con- 
ductor in place, and beside it is a section 
of a manhole with brick lining, showing 
the underground feeder-conduits and the 
method of making the connection from 
the feeders to the main bars. The Amer- 
ican exhibits so far to be seen on the lower 
floor consists mainly of machine tools. 
The General Electric and Western Elec- 
tric companies are installing exhibits 
here, and a number of other companies 
will be represented. The machines and 
apparatus of the Westinghouse Company 
are already well represented in the sub- 
station erected for the moving platform 
and electric railway. The Thomson- 
Houston Company is represented in the 
French dynamo room by a 1,000-kilowatt 
alternator, direct-connected to a Cail en- 
gine; this will be one of the large ma- 
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chines of the section, and has been built 
by the Postel-Vinay Company¥j who are 
the French constructors for this com- 
pany. The two generating sets of 325 
and 75 kilowatts of the same company are 
now running, these having been among 
the first to be finished. There will not 
be a very large display of heavy American 
electrical machinery at the exposition. 

The Vincennes annex at the other end 
of the city, has a large building which has 
been erected by the United States; it is 
devoted mainly to various exhibits of ma- 
chine tools of American makers. A num- 
ber of these are operated directly by smal! 
motors of various types, these being driven 
by a plant in the basement, but this will 
not form a part of the electrical exhibit. 
A large building has been erected for the 
Transportation section, and here have been 
placed a number of locomotives, switch 
and signal systems, cars and trucks. 
The Brill Company is installing an ex- 
tensive exhibit of cars and trucks. In 
the Automobile Building, which is quite 
large, will be numerous types of electro- 
mobiles, among which will be included 
various American makes. In the Ma- 
chinery Building is the Shaw electric 
crane, which travels along the length of 
the interior. 

In one of the preceding illustra- 
tions is shown a view in the Transporta- 
tion Building at the exposition, and here 
have been placed a number of automobiles 
of different makes, among which the elec- 
tromobiles are to have an important place. 
Among those now installed are two elec- 
tric cabs of the Compagnie Generale des 
Voitures, which may be seen to the right 
of the picture; these are of the same type 
as the cabs now running in regular ser- 
vice in the city. The Columbia and 
Electric Vehicle Company has an exten- 
sive exhibit of American vehicles, includ- 
ing half a dozen different types of elec- 
tromobiles. A number of electric cars 
are exhibited in this section; one of these 
shows the Diatto system of surface con- 
tact such as has been successfully oper- 
ated at Tours. 


———@q> 
Congresses at the Paris Exposition. 


More than 150 national congresses deal- 
ing with subjects of scientific, industrial 
and social importance are to be held dur- 
ing this Summer, at Paris, and will form 
an interesting part of the exposition. The 
delegates to these congresses will be divid- 
ed into three classes, viz.: Those who offi- 
cially represent the government, those 
who represent local and national organiza- 
tions, and those who attend out of per- 
sonal interest solely. The two latter classes 
will pay a small membership fee. Among 
the congresses for which dates have been 
assigned are: July 9, automobiles; Aug- 
ust 6 to 11, physics; August 6 to 11, 
technical and industrial education; Aug- 
ust 18 to 25, electricity; September 15 
to 23, railroads; October (date not yet 
determined) street railways. 
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Report of the National Electric, Light 
Association’s, Committee on 
‘Grounded Circuits. 


The two remaining members of the 
committee feel that they must here, at this 
time, call your attention to the fact that 
they have been deprived of the aid and 
counsel of their chairman, the late lament- 
ed Lieutenant S. Dana Greene, whose 
noble spirit took its flight heavenward on 
that crisp, cold Winter night, when him- 
self and his estimable wife went unwit- 
tingly to their death on the treacherous 
ice and chilly waters of the Mohawk 
River. The news of the tragic death of 
our honored associate, friend and fellow- 
worker in the electrical field, together with 
the one dearest to him in life, came to all 
of us as a stunning blow, but more par- 
ticularly to us, his associates on this com- 
mittee, who depended so much on his ex- 
perience and counsel in the performance 
of the duty assigned to us. A fitting 
eulogy will, no doubt, be pronounced at 
the proper time by some one better quali- 
fied than the members of this committee 
to properly set forth the sterling work, 
steadfast friendship and many virtues of 
our late friend and associate, but we beg 
the privilege of laying our humble wreath 
in the form of this light tribute to his 
memory on the little green mound under 
which all that is mortal of Lieutenant 
Greene now rests. ' 

The “grounding of the neutral wire” in 
direct-current, three-wire, low-potential 
systems has been a very much mooted sub- 
ject in the past. Some very eminent pro- 
fessors, nearly all fire insurance officers 
and inspectors and some prominent work- 
ers in the electrical field have argued 
against it as being an extremely dangerous 
practice, and one that would be sure to 
increase the fire hazard and render the 
business of fire insurance less profitable. 
Others, less prominent, perhaps, but hav- 
ing more practical experience with the ac- 
tual operation of three-wire systems, took 
the opposite ground, believing no harm 
could result from the grounding of. the 
neutral wire outside buildings. 

Nearly all fire insurance boards have is- 
sued their edict against this practice ; but, 
notwithstanding their opposition, it is now 
almost the universal practice to permanent- 
ly ground the neutral wire. Experience has 
shown that this practice has not increased 
the fire hazard or losses by fire, but on the 
contrary it is fair to presume that it has 
decreased both hazard and loss. 

A three-wire system with lamps, motors, 
ete., in multiple, whether overhead or un- 
derground, extending over a large area of 
territory, must, owing to bare connections 
in the case of underground feeders and 
mains and on overhead conductors and in- 
sulation that is not impervious to mois- 
ture, offer a very low absolute insulation 
resistance. And, as a matter of fact, 
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leakage to ground over the entire system 
can not be prevented. Such being the 
case, your committee believes that the 
“grounding of the neutral” is a very great 
measure of safety, and by no means a men- 
ace to property by increasing the fire haz- 
ard. Little need be feared from low-resis- 
tance grounds, and by grounding the neu- 
tral the danger from _high-resistance 
grounds is reduced 50 per cent, because 
the difference of potential between posi- 
tive and negative conductors and the 
ground is the same as that between those 
conductors and the neutral. Again, so 
long as a high grade of insulation is main- 
tained on wires, fixtures, ete., within the 
walls of buildings, little danger need be 
apprehended from.the failure of the insu- 
lation of the feeders and mains on the 
outside, whether they be overhead or un- 
derground.,, The highest grade of insu- 
lation of interior conductors should be in- 
sisted upon by every station manager, and 
current should not be supplied to any sys- 
tem of conductors, the absolute insula- 
tion of which is not all that it should be. 
Strict attention to this very important 
matter will result in a very great reduction 
of the number of fires honestly charge- 
able to electrical causes. 

A strict interpretation of the instruc- 
tions given to your committee would lead 
them. to believe that their duties ended 
with a report on the “grounding of the 
neutral wire,” but as the matter of ground- 
ing one side of secondary circuits in 
transformer or alternating systems is now 
and has been occupying the minds of the 
members of this association and others 
who claim to be equally interested for a 
number of years, your committee has as- 
sumed that this matter was intended to be 
included and has given it earnest atten- 
tion. From the time of the introduction 
of the transformer system fears have been 
entertained by a great many that acci- 
dents to persons and destruction of prop- 
erty would result from the failure of the 
insulation between the primary and sec- 
ondary coils of transformers. To some 
extent such fears have been realized, as 
deaths and fires have resulted from the 
passage of the primary current over the 
secondary circuits, and in each case which 
your committee has investigated no evi- 
dence of an escape of the primary cur- 
rent over the secondary mains was given 
by an increase of candle-power of the 
lamps or otherwise until fatal accidents 
occurred. Then, and not till then, was 
it known that the insulation between the 
primary and secondary coils had failed. 

Various plans have been proposed and 
devices tried to prevent accidents from 
this cause, the most effective step being 
the improvement of the insulation of the 
transformer. The “grounding of the outer 
case,” connecting the middle of the sec- 
ondary coil to the “ground,” and a 
“grounded” magnetic shield have all been 
tried to some extent and with varying de- 
grees of success. Where transformers are 
placed in manholes and connected to un- 
derground lead-covered cables the case can 
be securely grounded to the lead covering 
of such conductors; but when they are 
placed on poles, structures, roofs and walls 
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of houses it is very difficult, if not impos- 
sible, to connect either coils or case to a 
good and secure “ground.” Could this 
end be gained the liability of breaking the 
ground wire would be very great, and 
when broken such wires would be a source 
of danger. No magnetic electric device 
for automatically grounding the secondary 
in case the high-potential current passes 
over the same known to your committee 
has thus far proved reliable. That type 
that is constantly in circuit, owing to its 
almost constant consumption of energy, 
is objectionable, while those that depend 
upon a sudden increase of voltage are un- 
reliable. 

While your committee feels that the 
permanent “grounding” of one side of 
the secondary circuit is not an absolute 
preventative of accidents to persons and 
property, yet it firmly believes it is a step 
in the right direction, and, if adopted, 
will add greatly to the safety of the pub- 
lie and reduce the hazards attending the 
transmission of electrical energy by what 
is known as the alternating or trans- 
former system. 

(Signed) Writu1am BropHy, JAMES 
I.AYER. 

The report was read by Mr. E. H. 
Davis. 4 
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Damages for Defective Wiring. 





Paul M. Hertzog, as receiver of Joseph 
Ryan, on May 28 received a verdict of 
$150,000 against the Municipal Electric 
Light Company, of Brooklyn, N. Y., 
before Justice Scott, in the Supreme 
Court, for negligence. Ryan former- 
ly had a furniture store in Brook- 
lyn. The defendant company wired the 
premises in 1892 for electric lights. The 
building was burned out in January, 1893. 
The only insurance was $45,000, which 
was collected. Ryan soon after went into 
the hands of a receiver. The plaintiff 
contended that the fire was the result of 
defective insulation. There was evidence 
of sparks being seen shortly before the 
fire on a cornice on the third floor, and it 
was alleged that they had fallen on mat- 
tresses and caused the fire. The case had 
been on trial two weeks and a number of 
electrical experts were examined on each 
side. The plaintiff declared that an ob- 
solete method of insulation was used. 
This was the fourth trial of the case. A 
verdict for the defendant was given on the 
first two trials and on the third the jury 
disagreed. 
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The West Pennsylvania Long-Distance 
Telephone Company, which was recently 
organized round the Pittsburgh & Alle- 
gheny Telephone Company as a nucleus 
has applied for a charter of incorporation. 
It will own and operate lines in 22 coun- 
ties in western Pennsylvania, and has al- 
ready begun the award of contracts for 
construction of lines, 
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INDEPENDENT TELEPHONE ASSOCIA- 
TION CONVENTION. 


COMPLETE PROGRAMME OF THE FOURTH 
ANNUAL MEETING. 


Below will be found the complete pro- 
gramme for the fourth annual convention 
of the Independent Telephone Associa- 
tion of the United States of America, 
which will be held at Cleveland, Ohio, on 
June 12, 13 and 14. The ELECTRICAL 
Review is informed that a very large at- 
tendance is expected, and that all indica- 
tions point in that direction. It is 
stated that there has never before been so 
much interest shown in independent tele- 
phone matters. As announced in the 
ELEctTRICAL Review last week, the rail- 
road passenger associations covering the 
entire territory of the United States have 
granted a special rate of one and one- 
third fare for the round trip to this con- 
vention. ‘Tickets will be sold on the certi- 
ficate plan, the purchaser paying full fare 
going, and one-third fare for the return 
trip on presentation of a properly in- 
dorsed certificate. Mr. C. W. Wason, 
Electric Building, Cleveland, has kindly 
offered to reserve rooms at the various 
hotels for visiting delegates. Special 
hotel rates have been secured. Delegates 
and visitors desiring tickets to the various 
entertainments should make application 
before June 12 to Judge James M. 
Thomas, president of the association, 
Room 713, Electric Building, Cleveland. 
This rule has been made in order to deter- 
mine the exact number of persons to be 
entertained. The programme in full of 
the meeting follows: 

MONDAY, JUNE 11. 

The Ohio Telephone Association will 
meet at 12 o’clock M., in the Electric 
Building, for the purpose of organization 
to assist in the entertainment of the dele- 
gates and visitors. 

At 8 o’clock Pp. M., there will be a meet- 
ing of the Advisory Board and Executive 
Committee of the Independent Telephone 
Association of the United States of Amer- 
ica, at the headquarters of the associa- 
tion, on the third floor of the Electric 
Building. 

TUESDAY, JUNE 12. 

At 8 o’clock Aa. M., the headquar- 
ters of the association will be opened 
purpose of registering and 
issuing credentials to the delegates 
and visitors. The headquarters will be in 
Room 301, third floor of the Electric 
Building. All persons are required to 
register before receiving credentials and 
tickets to the various entertainments. 

At 12 o’clock M., the first session of the 
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convention will be called to order in a 
room prepared especially for this occasion, 
on the first floor of the Electric Building. 

First will be an address of welcome. 
Second a response, which will be followed 
by preliminary business and general in- 
troductions. After lunch the balance of 
the day will be devoted to an inspection of 
the various exhibits of the manufacturers 
and material men, which will be on the 
first, second and third floors of the Elec- 
tric Building. 

At 8 o’clock Pp. M., there will be a recep- 
tion given by the Cuyahoga and United 
States Telephone Companies, on the sey- 
enth floor of the Electric Building, at 
which time the offices of the different 
telephone interests and the switchboard of 
the Cuyahoga Telephone Company will 
be thrown open to visitors. There will 
also be music and light refreshments. 

WEDNESDAY, JUNE 13. 

Ten o’clock A. M., the second session of 
the convention will be called to order. 

First. Annual address of the President. 

Second. “Toll-Line Traffic,” J. B. 
Ware, secretary and general manager, 
Citizens’ Telephone Company, Grand 
Rapids, Mich. 

Third. “Telephone Development,’ Ed 
L. Barber, president, Northwestern Tele- 
phone Construction Company, Wauseon, 
Ohio. 

Fourth. “Telephone Investments,” Hon. 
Hugh Dougherty, president, United Tele- 
phone and Telegraph Company, Bluffton, 
Ind. 

Fifth. “Our Duty to One Another,” 
Hon. C. W. Kline, president, Interstate 
Telephone and Telegraph Company, Phil- 
adelphia. 

Sixth. “Telephone Construction,” Jas. 
E. Stewart, consulting engineer, Tele- 
phone, Telegraph and Cable Company of 
America, New York. 

At 3 o’clock Pp. M., the ladies attending 
the convention will be given a tally-ho 
ride through the parks and boulevards, 
leaving the Colonial Hotel at 2.30 p. M. 
(Compliments of Williams-Abbott Elec- 
tric Company). 

Wednesday evening, ladies, delegates 
and friends will be entertained at Halt- 
north’s Gardens. Special cars will leave 
Euclid avenue and Bond street at 7.15 
Pp. M. (Compliments of the Cleveland 
Electric Railway Company). 

THURSDAY, JUNE 14. 

At 10 o’clock A. M., the third session 
of the convention will be called to order. 

First. Unfinished business. 

Second. Election of Officers. 

Third. “The Glad Hand to New Mem- 
bers,” followed by inspection of exhibits 
and social sessions. 

Thursday afternoon, boat ride for dele- 
gates, ladies and friends at the conven- 
tion, in the steamer “City of Erie,” Cleve- 
land & Buffalo Transit Company. The 
boat leaves the foot of St. Clair street at 
2 o’clock sharp, standard time, and re- 
turns to the same dock 6 o’clock P. M. 

Thursday evening, 8 o’clock P. M., ban- 
quet. This will be the great social feat- 
ure. There will be music and flowers and 
much eloquence. The following is the 
programme of toasts: 
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Hon. Harry D. Critehfieldy-general counse| 
of the United States Telephone Company 
toastmaster, id 
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‘Why Are We Here ?” 

‘Frogs Legs,” Hon. E. B. Fisher, Citizens’ 
Telephone Company, Grand Rapids, Mich. 

‘Sneak Currents,” Hon. Z. 8. Holbrook. 
president Massachusetts Telephone and Tele- 
graph Company, Boston. 

‘*Trouble Shooting.” 

‘“The Manufacturer.” 

‘* Patent Rights and People’s Rights,” Hon. s. 
P. Sheerin, president, New Long-Distance Tele- 
phone Company, Indianapolis. 

“* Our Hosts.” 

Twelve o'clock Pp. M., ‘‘ Good-bye.” 

The local reception committee is com- 
posed of the following: D. J. Kurtz, the 
Wm. Bingham Company; A. M. Barnes, 
Miller Chemical Engine Company; J. A. 
Ebersole, the George Worthington Com- 
pany; Wm. Smith, the W. M. Pattison 
Supply Company; H. J. Davies, National 
Carbon Company; H. W. Jones, Cleve- 
land Supply and Manufacturing Com- 
pany; A. B. Foster, Cleveland Electrical 
Manufacturing Company; G. C. Steele, 
North Electric Company; H. W. Avery, 
Avery Stamping and Tool Company; L. 
Sands, Williams-Abbott Electric Com- 
pany; W. P. Bowman, J. A. Roebling’s 
Sons Company; H. T. Pratt, American 
Steel and Wire Company; C. S. Powell, 
Westinghouse Electric and Manufacturing 
Company; 8. R. Driffield, Consumers’ 
Rubber Company; W. A. Foss, American 
Toll and Telephone Company; Carl Sey- 
ler, MecIntosh-Huntington Company; C. 
W. Wason, chairman, Cuyahoga Tele- 
phone Company. Ladies on the Recep- 
tion Committee: Mrs. D. J. Kurtz, Mrs. 
J. A. Ebersole, Mrs. H. J. Davies, Mrs. 
H. W. Jones, Mrs. A. B. Foster, Mrs. 
H. W. Avery, Mrs. 8. R. Driffield, Mrs. 
W. A. Foss, Mrs. H. C. North and Mrs. I. 
Sands, chairman. 

The present officers of the Independent 
Telephone Association of the United 
States of America are as follows: James 
M. Thomas, president, Chillicothe, Ohio; 
Charles Flowers, first vice-president, De- 
troit, Mich.; I. A. Lumpkin, second vice- 
president, Mattoon, Ill.; Geo. T. Hedges, 
third vice-president, Cedar Rapids, Iowa; 
S. P. Sheerin, secretary and treasurer, 
Indianapolis, Ind.; Geo. W. Beers, first 
assistant secretary, New York, N. Y.; 
Samuel E. Wayland, second assistant sec- 
retary, Wilkesbarre, Pa. Advisory Board : 
James M. Thomas, Chillicothe, Ohio; 8. P. 
Sheerin, Indianapolis, Ind. ; Hugh Dough- 
erty, Bluffton, Ind.; H. D. Critchfield, 
Mt. Vernon, Ohio; E. B. Fisher, Grand 
Rapids, Mich.; Thomas W. Sennott, Chi- 
cago, Ill.; H. C. Young, Columbia, Pa. ; 
W. B. Seaton, Ashland, Ky.; W. H. Dur- 
in, Cedar Rapids, Iowa. 
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The Pacific Coast telephone system 
made a net gain of 1,997 subscribers in 
May. The total number connected on 
May 31 was 75,193, of which 18,909 are in 
San Francisco. 


The Erie Telegraph and Telephone 
Company will move the president, vice- 
president and treasurer’s office to Boston 
on July 1, occupying the fourth floor in 
the building at 15 Congress street. The 
secretary and auditor’s department of the 
Erie system will remain at Lowell. 


A vigorous competition is going on at 
Lincoln, Neb., between the Parmalee In- 
dependent Telephone Company and the 
Nebraska Bell Telephone Company. The 
new concern has applied to the city coun- 
cil for a franchise with good prospects of 
getting it, and the old company is exert- 
ing itself to its utmost to hold its present 
position. 


Last year the Erie telephone system 
added new property to its plant amount- 
ing to $6,065,203 and the improvements 
this year will probably cost $6,000,000, 
which will include the cost of connecting 
over 40,000 subscribers—bringing the 
total number up to 150,000 and the cost 
of a corresponding increase of long-dis- 
tance lines and necessary exchange build- 
ings. 

A company has been organized at Troy, 
Kas., to construct a telephone line from 
Atchison to Falls City. The work will be 
commenced in a very short time, and the 
following towns in Kansas will be con- 
nected by the system: Atchison, Doni- 
phan, Brenner, Troy, Farmington, High- 
land Station, Highland, Iowa Point, 
White Cloud, Rulo, Reserve and Falls 
City. 

The business of the Fort Dodge, Iowa. 
Independent Telephone Exchange is con- 
stantly growing. The company has just 
placed an order for another section of 
switchboard with the Sterling Electric 
Company, of La Fayette, Ind., who fur- 
nished the original equipment which was 
for 300 numbers. The Fort Dodge Com- 
pany now has a 700-subscriber equipment 
and is not yet two years old. 


All the companies operating the Bell 
Telephone on the Pacific coast have 
formed a combine, with a capital stock of 
$15,000,000. The new concern, incorpo- 
rated under the laws of Oregon, will be 
known as the Pacific States Telephone 
and Telegraph Company, with head of- 
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fices in Portland. These companies also 
own practically all the long-distance lines 
in the states mentioned, reaching from 
Boise City, Idaho, via Portland, to San 
Diego, Cal., a distance of nearly 2,200 
miles. 


The Government has issued a map, pre- 
pared under the direction of General 
Greely, showing the progress made by the 
Signal Corps in erecting telegraph lines 
and laying cables in the Philippines. It 
is gratifying to see that the work is al- 
ready far advanced. As planned thus far 
it contemplates the connection of Manila 
by. wire with the most important points 
on all the larger islands between the north 
end of Luzon and the north coast of Min- 





JuDGE JAMES M. THOMAS, PRESIDENT OF THE 
INDEPENDENT TELEPHONE ASSOCIATION OF 
THE UNITED STATES OF AMERICA. 

danao, a north and south distance of 

about 750 miles. At least two-thirds of 

this work has already been accomplished. 

With the aid of the British cable to Cebu, 

only about-160 miles of land wires and 

cable are now required to place Manila in 
touch with north Mindanao. 
H. J. Fitzgerald, president of the 

Northwestern Telephone Company, of 

Charles City, Iowa, has sold the issued 


stock of his telephone company, compris-_ 


ing 200 shares, at $100 each at par, mak- 
ing a total of $20,000, to Mr. C. A. Aver- 
ill, president of the Cedar Rapids Nation- 
al Bank, and also president of the Central 
Telephone and Telegraph Company: The 
foregoing sale will take effect at once. 
and covers the exchange at Charles City 
and Osage, and about 250 miles of toll 
line and other property of the company. 
The Northwestern, at the present time, 
will continue under its present name and 
present operation. During the Summer 
and Fall 1 consolidation will take place 
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through the efforts .of Mr. Averill to take 
in other systems in the state and place 
them under the operation of the Central 
Telephone and Telegraph Company. 


The Erie Telephone Company, which 
comprises among others the Wisconsin 
Telephone Company, has recently issued 
bonds amounting to $5,000,000. The pur- 
pose of this loan is to defray expenses of 
improving the several systems, including 
the improvements in Wisconsin, which 
have been recently announced, and the 
building of a new exchange in Milwaukee. 
as well as putting in a new switchboard 
at a great expense. The Erie Company 
includes the state companies of Texas, 
Arkansas, Minnesota, North and South 
Dakota, Wisconsin and the city of Cleve- 
land. A recent issue of the Wall Street 
Journa: contains the’ following in regard 
to the securities : 

Following the provisions of the indenture of 
January 1, 1900, whereby the directors of the 
Eric Telephone Company pledged themselves to 
secure the $5,000,000 bonds due 1928 and 1929, 
the board has formerly entered into an indenture 
with the Old Colony Trust Company—trustees— 
by which shares of the Northwestern Telephone 
Exchange Company, the Southwestern Telegraph 
and Telephone Company the Cleveland Tele- 
phone Company, the Michigan Telephone Com- 
pany and the Wisconsin Telephone Company, 
amounting in par value to $5,000,000, will be de- 
posited with the said trust company as collateral 
to the bonds in question In this connection, 
Messrs. H. W. Poor & Company have sold to a 
syndicate of New York and Phitadelphia houses 
the balance of $2,000,000 of said debentures. 
These bonds are to be listed on the New York 
and Philadelphia stock exchanges This is ex- 
pected to create a broader market for them and 
result in higher prices. 


The annual meetings of the stockholders 
of the Erie Telegraph and Telephone 
Company, and the companies compris- 
ing the Erie svstem, will be held, in June, 
as follows: Erie Telegraph and 'Felephone 
Company and Southwestern Telegraph 
and Telephone Company, in New York, 
June 12; Cleveland Telephone Company, 
at Cleveland, June 14; Wisconsin Tele- 
phone Company, at Milwaukee, June 18; 
Northwestern Telephone Exchange Com- 
pany, at Minneapolis, June 19; Michigan 
Telephone Company, at Detroit, June 25. 
The meetings will be attended by nearly 
all the new directors representing the pur- 
chasers of a controlling interest in the 
company. The new members of the board 
will be: John Jacob Astor, of New York; 
Chas. E. Adams. of Lowell; George Crock- 
er, of San Francisco; Frank A. Cutting, 
of Boston; Frederick A. Farrar, of Bos- 
ton; H. E. Gawtry, of New York; W. H. 
Gelshennen, of New York; Wm. J. Latta, 
of Philadelphia; Martin Maloney, of New 
York; Chas. W. Morse, of New York; 
Daniel O’Day, of New York; Frank Til- 
ford, of New York; H. R. Wilson, of New 
York. All the present members of the 
board will be re-elected. The new di- 
rectors are in full sympathy with the pro- 
gressive policy of the company and have 
authorized a continuation of a_ policy 
adopted by the present management. 
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Electrical Features of the Solar 
Eclipse of ‘Tay 28, 1900. 


[By our Own Correspondent at Wadesboro, N. Cc.) 


The eclipse of 1900 has attracted a 
great deal of intelligent popular interest, 
as evidenced by the daily news- 
papers and the considerable number 
of merely interested visitors to the path 
of totality. The scientific interest aroused 
has been likewise keen, especially among 
those whose work lies along physical and 
astronomical lines. Such observers were 
plentifully scattered at the points of best 
probable observing conditions. 

The amount and kind of work to be 
done in order to observe the total phase 
of an eclipse of the sun, lasting little more 
than a minute and a half, would, perhaps, 
surprise the average citizen. It is need- 
less to say that the work is directly pro- 
portional to the number of things which 
it is attempted to do, and that it varies 
as the square or some other power of the 
dimensions of the apparatus. 

It would take comparatively little time, 
trouble and expense to make photographs 
of the corona, for instance, with a small 
camera such as is used for portraits. But 
when the camera has to be very large, and 
its results are meant to be very good, there 
is much difficulty. 

The Naval Observatory published and 
distributed long ago an addendum to the 
Nautical Almanac, giving the circum- 
stances and elements of the eclipse, and 
accurate maps of the path of the shadow 
for the benefit of intending observers. 
Roughly, the line of totality extended, 
in this country, from the Mississippi del- 
ta to the Chesapeake capes, crossing the 
lower Appalachian range in Georgia, and 
much of the Piedmont region of the Caro- 
linas. The duration of totality was less 
at New Orleans and greater at the capes. 
The problem for an observing party thus 
reduced itself to determining where it 
could combine the best prospect of good 
weather with the greatest duration of 
totality, and fixing upon the nearest place 
to such favorable point that could afford 
good accommodations for the party, and 
ready access. The fact that the expedi- 
tions from the Yerkes Observatory, 
Princeton College, Vassar, the British As- 
sociation for the Advancement of Science, 
and the Smithsonian Institution fixed upon 
Wadesboro, N. C., indicates that to have 
been such a place and the event proved 
the choice well made. Each of the ex- 
peditions was well-equipped, and bent 
upon some important and well-specialized 
work, the Princeton party being pre- 
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pared for spectrographic work upon the 
corona particularly, as well as photogra- 


_ phy; the Vassar party intended to ob- 


serve the spectrum of the corona, while 
Princeton, Yerkes and the Smithsonian 
were prepared for spectrum and direct 
photographs and visual observations for 
the time of contact, and upon the corona 
and the prominences. Likewise, each of 
the latter parties observed with the bolo- 
meter the radiant energy of the corona, 
while the meteorological conditions were 
observed for the Smithsonian by Mr. Clay- 
ton, of the Blue Hill Observatory. 

The most numerous and largest appara- 
tus at this station was erected and used 
by the party from the Smithsonian As- 
trophysical Observatory, and included the 
12-inch lens, of 135 feet focus, loaned by 
Professor Pickering, of the Harvard Ob- 
servatory, and an objective prism there- 
for; a coelostat with an 18-inch mirror 
for this lens and prism; an equatorially 
mounted camera for a Brashear six-inch 
lens of two metres focus; a battery of 
four cameras for the outer corona and the 
possible intra-mercurial planet, carrying 
two Ross aplanatic lenses of 6-inch aper- 
ture and 40-inch focus, and two lenses of 
3-inch aperture and 11-feet focus. The 
large Grubb siderostat, belonging to the 
Astrophysical Observatory, had been 
equipped with an extra mirror, and fur- 
nished beams of light for both the bolo- 
metric investigations of Professor Hale, 
of Yerkes, and that conducted by Mr. 
Abbott and Mr. Mendenhall, for the As- 
trophysical Observatory. 

Likewise, Professor Young’s 5-inch ob- 
jective of 38-feet focus, originally made 
for the transit of Venus observation, was 
mounted in conjunction with a water- 
clock to move the plate, and pointed to 
the place in the heavens where the total 
phase would occur. 

Diverging from the lens end of the 
canvas and black cloth tube for the 135- 
foot lens was another tube down which, 
when the objective prism was in place, 
the spectrum of the waning crescent of 
the eclipsed sun was photographed for 
the “flash” spectrum, that of the outer 
cromosphere. Only at this instant of 
a solar eclipse is this free from 
light from the air illuminated by the 
brighter parts of the sun. The plate for 
this camera was exposed by being dropped 
past a slit, at the end of each second of the 
minute preceding totality, by an electric- 
ally-operated escapement, connected to a 
break-circuit chronometer. 

An automatic camera for observing the 
time of contacts was also connected in 
this circuit, in which magnets operated 
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the shutter, closed it, and then advanced 
the film one step at each second, 

For visual observations there were avail- 
able a 244-inch and a 3-inch telescope in 
alt-azimuth mountings; a 5-inch equato- 
rial, with a clock, and a 6-inch equatorial. 

For all of this apparatus piers, in some 
cases of stout wooden posts, in others of 
brick and stone, were built some weeks 
before the work of erecting the apparatus 
began. ‘Temporary houses, with an in- 
ner house for each of the bolographic re- 
searches, were then built, and the canvas 
and cloth tubes placed. Then began the 
slow process of erecting and adjusting the 
optical apparatus, the siderostats and the 
telescopes. The polar axis of each tele- 
scope and siderostat must be made paral- 
lel to the earth’s axis, and the photo- 
graphic focal plane of each of the photo- 
graphic lenses found, and the plate hold- 
ing devices aligned to fit it. Here the 
stars were useful, especially those near the 
sun’s declination, like Arcturus and B 
Hercules, of which many photographs were 
taken. Everybody found it useful to be 
carpenter, machinist, photographer and 
astronomer for himself. 

Aside from the bolometers, which were 
in no way different in their electrical ar- 
rangement from the well-known type, the 
only electrical apparatus was the chrono- 
graph and the apparatus referred to above 
for exposing the plates of the contact and 
flash-spectrum cameras. 

The chronograph record, made with 
two pens, had besides second beats from 
the chronometer, a recording circuit wired 
to each pen for a time observer at a tele- 
seope, and the shutters of each of the two 
larger cameras made record of opening 
and closing automatically. 

Thanks to the kindness of the citizens 
of Wadesboro, who did everything for the 
comfort of the observing parties, the 
morning of the eclipse found the camps 
fully protected from sight-seers and very 
quiet. The seeing was perfect and the sky 
cloudless. There was a buzz of excite- 
ment just after the first contact, when it 
became known that it was seven seconds 
and a fraction ahead of the computed 
time. When this had quieted, and the 
light began to wane, and grow clear and 
blue, one could feel a good deal of sup- 
pressed excitement in the air. 

Fifteen minutes before second contact 
the big bell rang for all to take their sta- 
tions. The temperature was falling fast 
and noticeably. Everything was ready, 
and there was nothing to do, but the time 
went wonderfully fast. At six minutes 
before totality at least two of the observers 
noted the light to wane and increase sud- 
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denly; then again. This was too early 
for the “shadow bands,” and an explana- 
tion is yet to be given of this hitherto un- 
noted phenomenon. 

Five minutes to totality and the con- 
tact camera started. The air was full of 
the heavy beat of the seconds from the 
chronograph circuits. Then five bells— 
one minute to totality. The flash-spec- 
trum apparatus was started. All the 
clocks were driving. The light was al- 
most gone. Through the telescope, now, 
the crescent waned, closed up—the string 
of Baily’s beads hung for an instant, seem- 
ingly from this side of the moon, and went 
out like a row of are lights, with a sort of 
lingering suddenness. Then the corona. 

There was work to do that 92 seconds 
was hours too short for. With the naked 
eye the corona was a splendid thing to see, 
but as seen in the telescope, magnified some 
50 diameters, it is hard to do it justice. 
Certain bare facts about it can be set 
down. The outer extent was nearly all 
equatorial ; it was silvery green, but where 
brightest, shone yellow, like the reflection 
from silver gilt of white light. The in- 
ner corona, save at the poles, extended 
smooth and structureless, but broke into 
beautiful, slightly curved rifts at the 
poles, with short, hard, bright streamers 
between, and from 15 to 20 at each pole, 
radial to the sun’s centre at the north pole 
and radiating from a point half-way to the 
centre at the south pole. Everybody saw the 
great eruptive prominence on the north- 
west limb, extending a fifteenth of the 
sun’s diameter, and burning a beautiful 
detached flame at the summit. This was 
of the Gothic order of architecture, made 
of curving filaments rising oppositely to 
a point. To the naked eye the great flame 
was shrimp-pink, but the telescope 
showed red filaments. and golden-yellow 
interlaced. The high detached flame was 
yellow. There were other prominences 
also, but suddenly, seemingly only a few 
seconds after it had begun, it was all 
over. 

Until the photographs are all devel- 
oped no one knows what was found, ex- 
cept that all of the observers with spec- 
troscopes reported the absence of the dis- 
tinctive green line of coronium in the 
coronal spectrum, and surprising, bril- 
liancy of the helium lines, and that no 
one claims to have seen the intra-mer- 
curial planet. Doubtless this will be 
looked upon as a typical, rather than a 
phenomenal, eclipse. 


aaa cei 

It is stated that the Hudson River 
Telephone Company, of Albany, N. Y., 
having a capital stock of $2,000,000, is 
about to absorb the Troy, N. Y., Tele- 
graph and Telephone Company, with a 
capitalization of $250,000. The merger 
will take place shortly. 
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NORTHWESTERN ELECTRICAL ASSO- 
CIATION. 


PROGRAMME OF THE SUMMER CONVENTION. 


The Summer convention of the North- 
western Electrical Association will be held 
at “Chain of Lakes,’ Waupaca, Wis., on 
Tuesday, Wednesday and Thursday, June 
26, 27 and 28. Reduced railroad rates 
have been secured on all Western roads. 
The officers of the association request that 
delegates will bring their wives, daughters 
and sisters with them to this meeting, as 
every arrangement has been made for the 
comfort, convenience and pleasure of the 
ladies. All electrical men, whether mem- 
bers of the association or not, will be cor- 
dially welcome. The local brass band of 
Waupaca has been engaged for the entire 
meeting and will perform for dinners and 
dances. Special steamers for the use of 
delegates have been chartered for the time 
during which the convention meets. 

The following papers will be read before 
the convention, and others are being ar- 
ranged for: “Wet Steam,” by W. H. 
Edgar, of Illinois; “Advantages of Re- 
cording Wattmeters on Switchboards,” 
by W. Worth Bean, of Michigan; “Stor- 
age Batteries for Small Central Stations,” 
by Louis A. Ferguson, of Illinois. 

On Tuesday afternoon a business ses- 
sion will be held and one of the above 
papers will be read and discussed. On 
Tuesday evening, there will be an excur- 
sion on the Lakes in special steamers. 
On Wednesday morning another business 
session will be called to order, and another 
paper will be read and discussed. Wed- 
nesday afternoon Olympian Games will 
take place and handsome prizes will be 
competed for. On Wednesday evening, 
at the Opera House in Waupaca, a per- 
formance will be given by the “Northwest- 
ern Minstrels,” of which Mr. James 
Wolff, of Chicago, is manager. The en- 
tertainment will conclude with a Summer- 
Night Ball. On Thursday morning 
another business session will be held, and 
a paper will be read and discussed. On 
Thursday afternoon, aquatic perform- 
ances will take place, including tub races, 
swimming matches and boat races. 

Mr. Thomas R. Mercein, secretary, 85 
Michigan street, Milwaukee, Wis., will be 
glad to answer inquiries of delegates who 
expect to attend this meeting. 
~~ Ts 
General Electric Dividends. 








At the regular meeting of the General 
Electric Company’s directors, on June 1, 
the regular quarterly dividend of one and 
one-half per cent on common stock, and a 
regular semi-annual dividend of three 
and one-half per cent on preferred stock, 
were declared, 
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ELECTRIC LIGHTING 


The West Hammond, Ind., electric 
light plant, which was owned by the mu- 
nicipality of that town, was consumed by 
fire a few days ago. The plant was val- 
ued at $10,000, and only $3,000 insurance 
was carried upon it. 











The Irwin, Pa., Electric Light and 
Power Company, the Jeannette Electric 
Light Company and the Manor Electric 
Company have been sold to Greensburg, 
Pa., capitalists, headed by E. E. Robbins 
and M. L. Painter, for $175,000. 

It is rumored in Philadelphia that the 
Electric Company of America has dis- 
posed of its two Long Island plants for 
$1,000,000. It is believed that the inter- 
ests identified with the purchase are those 
close to the Consolidated Gas Company, 
of New York city. 

The long-standing controversy between 
the city of Talladega, Ala., and the Talla- 
dega Light and Water Company, has been 
settled by mutual agreement, by the pur- 
chase of the light and water plant by the 
municipal corporation, the price agreed 
upon being $45,000. 

The absorption by the Consolidated Gas 
Company of the New Amsterdam Gas 
Company is believed to be the first step 
in the organization of a gigantic combine 
which proposes to include all the lighting 
interests of greater New York, now capi- 
talized for $137,890,700. 

The Fulton County, N.Y.,Gas and Elec- 
tric Company has absorbed all of the gas 
and electric companies in Fulton County. 
These were the Johnstown & Gloversville 
Gas Company, the Johnstown Electric 
Light and Power Company and the Glov- 
ersville Electric Company. 

The long-pending deal for the consoli- 
dation of the gas, electric light and heat- 
ing plants in Kenosha, Wis., was recently 
completed, and the Kenosha Gas and Elec- 
tric Company was incorporated. The 
new concern has a capital stock of $250,- 
000, and W. G. Cowdery, of Milwaukee, 
is president. 

John Lloyd, a banker, of Altoona, Pa., 
and Philadelphia, and a _ partner of 
A. J. Cassatt, president of the Penn- 
sylvania Railroad Company, heads a 


$1,000,000 enterprise for furnishing 
electric light, heat and power to 


Altoona and seven towns surrounding. A 
few months ago a majority interest in the 
local electrie light plant was bought up 
by a syndicate of Philadelphians, Mr. 
Lloyd and his friends being crowded out. 
The new company is a result of that deal. 
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CONDITIONS OF ELECTROLYTIC COR- 


ROSION IN BROOKLYN,* 


BY DR. SAMUEL SHELDON. 


The borough of Brooklyn spreads over 
60 square miles, and is covered with a 
network of surface trolley tracks. Dur- 
ing the rush hours about 1,100 cars run 
upon these tracks and are supplied with 
current from seven power stations, supply- 
ing in all 47,000 amperes. Four of these 
are situated upon the East River water 
front and supply over 80 per cent of the 
full load current. The currents return 
to the power houses by the following 
paths: 

First by the rails of this system, which 
are all bonded together, different- lines 
employing different bonds. There are, 
for example, the cast weld bond, showing 
a conductivity of 100 per cent or more of 
continuous rail; the Johnson electric weld 
bond, showing 85 per cent; the H. P. 
Brown interfoliated bond, giving 94 per 
cent, and the protected rail bond, giving 
varying conductivities according to size of 
bond and rail. 

The second path of return results from 
the peculiar geographical position of the 
borough, and the peculiar conditions of 
the traffic. All of the car lines lead to the 
borough of Manhattan. During the rush 
hour, at 6 p. M., nearly half of the cars in 
operation at the time are receiving cur- 
rent within a radius of one mile of the 
Brooklyn end of the Brooklyn Bridge. 
At this time a large proportion of the cur- 
rents are returned by way of the East 
River. 

The third path at present takes but a 
small part of the current, and consists in 
return feeders connected with the tracks 
at various points. 

The fourth path, which it is the inten- 
tion of the engineers of the Brooklyn 
Rapid Transit Company to utilize exten- 
sively along certain lines, has become 
available as a result of the combination 
of the elevated railroad interests and the 


trolley railroad interests. It is, namely, 
the whole elevated structure. This 
is also used at present as a return circuit 
for the currents used in the operation of 
the few third rail trains which are now 
upon the elevated lines. 

The fifth return path consists of the 
mains and the service pipes of the munici- 
pal water department, the mains and serv- 
ice pipes of the Brooklyn Union Gas Com- 
pany, the cables of the New York & New 
Jersey Telephone Company, and the un- 
derground tubes of the Edison Electric 
Illuminating Company. These returning 
currents set up differences of potential be- 
tween all underground conducting ob- 





* A paper read before the Philade'phia meeting of the 
American Institute of Electrical Engineers, May 18, 1900. 
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jects. The difference in potential between 
any two given points varies throughout the 
day, because of variations of the trafficcon- 
ditions. In a similar manner it varies with 
the seasons, and is quite different on Sun- 
days from what it is on week days. Fur- 
thermore, the potential differences are 
gradually growing smaller on the aver- 
age, because of the better conductivity of 
the Transit Company’s return circuit. 
They are also changing because of changes 
in the distribution of load among the 
power houses. 

The difference of potential between the 
rails and the hydrants and the rails and 
the gas mains varies from a fraction of a 
volt to 25 volts. Between the two ends 
of the Brooklyn Bridge there has been a 
difference of potential of 20 volts. Each 
power house is surrounded by equipoten- 
tial curves, and in the immediate vicinity 
of each the fall of potential is quite rapid. 

The city may be divided up into dis- 
tricts, each power house drawing current 
from a district. The boundaries of these 
districts hold the same position towards 
the returning currents of electricity as 
mountains do towards the water of a 
watershed. The difference of .potential 
between a point on the boundary of a dis- 
trict and the ground in the immediate 
vicinity of the power house supplying that 
district has been found to reach as high 
a value as 40 volts. 

The municipal water mains pass 
through nearly all the streets of the city 
and vary in size from 48 inches in diam- 
eter down. They are all made of cast- 
iron. Some are known as Scotch cast- 
iron pipes. These are made in Scotland 
and are of a peculiarly tough and hard 
cast-iron, which exhibits a very white sur- 
face on fracture, indicating a combination 
of the contained carbon. These pipes can 
always be recognized by ribs which occur 
at every two feet along the surface, and 
which are about four inches wide. These 
ribs consist of a thickening of the metal 
intended to furnish a firmer seating and 
more perfect joint for taps and branches. 

Other mains are of American manu- 
facture, are very much softer than the 
Scotch iron, but also exhibit a white sur- 
face on fracture. The employees of the 
water department prefer to work upon 
these mains because of the much less-labor 
required to operate the cutting tools, ow- 
ing to the relatively greater softness. In 
no case has an electrolytic corrosion of the 
water mains been discovered in the city, 
although many cases of corrosion of the 
service pipes have occurred. 

The Brooklyn Union Gas Company has 
75534 miles of gas mains. These are all 
made of white cast-iron. From them are 
let wrought-iron service mains which are 
supplied with malleable-iron and in some 
eases brass fittings. There are 272 miles 
of wrought-iron service pipes. These, 
with their fittings, have suffered corrosion 
in very many cases. Thirty-eight service 
pipes in one block were completely de- 
stroyed in three years. . However, not un- 
til within a year has any corrosion of the 
mains been discovered, and then in but 
two cases. In each case the main was in 
an excessively dangerous district. 
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The gas company claims there has been 
an abnormal increase of leakage since the 
introduction of electric traction, in 1894. 
The leakages for various years are not 
accessible, but during 1899 it amounted 
to 13 per cent of the total production of 
4,500,000,000 cubic feet. 

The New York & New Jersey Tele- 
phone Company has many miles of un- 
derground cables, the dead coverings of 
which have been pitted and perforated in 
many cases by electrolysis. The com- 
pany, however, is fully aware of the possi- 
bilities of electrolytic corrosion, keeps it- 
self informed of its cables, and concerning 
the stray currents in their sheathings. 

The Edison Illuminating Company has 
over 100 miles of underground tubing. 
These tubes have suffered considerably 
from electrolytic corrosion, doubtless re- 
sulting in many cases in the short-circuit- 
ing of the enclosed conductors. 

Considering the magnitude of the sys- 
tem of the Rapid Transit Company ; con- 
sidering the time that it has been in oper- 
ation (the first electric car was operated in 
1894); considering the poorness of the 
ground return which existed on parts of 
the system up to within three or four 
years, it is surprising that no evidence of 
the corrosion of cast-iron have been dis- 
covered with the exception of the two 
cases mentioned above. 

The apparent immunity of cast-iron 
was noticed by the Board of Commission- 
ers of Electric Subways of the city of 
Brooklyn, and attention was called to the 
fact in several of their reports. These re- 
ports indicate that in their opinion the 
immunity was due to the peculiar chemi- 
cal constitution of the special kinds of 
cast-iron of which the mains were con- 
structed. It hardly seems credible that 
such a form of iron could exist. 

To experimentally test the matter, sam- 
ples of Scotch and American pipes have 
been obtained from the water department 
as well as samples of the gas mains from 
the gas company. These have been used 
as anodes in various electrolytic cells. 
The electrolytes consis'ed of samples of 
earth from various parts of the city, 
moistened in some cases with distilled 
water, and in other cases by hydrant water 
or salt water. These cells were subjected 
to voltages of various magnitudes. In 
every case the anode was corroded, show- 
ing conclusively that there is no immunity 
because of chemical constitution. 

In preparing some experiments to de- 
termine whether or not the apparent im- 
munity of ca:t-iron mains was due to an 
electrolytic polarization electro-motive 
force, due to absorbed gases in the pores 
of the rough exterior of the pipes and of 
sufficient magnitude to prevent the send- 
ing of any considerable current by the 
stray voltages, the true cause of immunity 
was discovered. In the casting of pipes 
in sand molds, the hot iron unites with a 
layer of the sand to form a silicious com- 
pound, probably silicate of iron, which 
forms a thin coating over the surface of 
the completed pipe. This coating is ex- 
tremely thin, and is a non-conductor of 
electricity. It is not continuous, but con- 
tains perforations in many places. If a 
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piece of pipe be covered with insulating 
paint, exposing only the rough, sand- 
pocked exterior surface, and if it bé made 
an.anode in an electrolytic solution, much 
less current will flow through the solution 
under a given impressed electro-motive 
force than under similar conditions with 
an anode exposing a filed surface of equal 
area. In some cases, no current at all 
will pass until the impressed voltage rises 
to a certain minimum value If, however, 
a current be made to pass for a few 
moments under a moderately high im- 
pressed electro-motive force, the rough, 
sand-pocked surface becomes conducting 
throughout. The protecting film or skin 
seems to act like the non-conducting film 
thrown down in an aluminum cell. The 
existence of a perforated skin can also be 
shown by endeavoring to close a circuit, 
which contains a current-indicating de- 
vice, by means of a wire on the sand- 
pocked surface. The end of the wire may 
be rubbed around in many places before 
there is any indication of a closed circuit. 
Then, again, a spot will be found where 
the circuit is closed and there is no indi- 
cation of resistance of any magnitude at 
the point of contact. 

There is another thing which is per- 
haps equally as. influential in preventing 
electrolytic corrosion, and that is the re- 
sistance offered by the soil. The various 
interested companies have observers in the 
field recording the potential differences 
between the rails and their underground 
system. Whenever the system is positive 
to the rail, the district is considered as 








A Novet Desk TELEPHONE. 


dangerous, and corrosion is expected. It 
is well to notice that as corrosion will 
result at one side of any discontinuity of 
a metallic cireuit, it may be expected to 
occur even in districts which are not con- 
sidered dangerous. On the other hand, 
the amount of corrosion which will take 
place in a dangerous district under a given 
potential difference is dependent upon the 
smallness of the resistance offered by the 
soil. Now the measurement of the resist- 
ance of soil under laboratory conditions 
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gives information which can hardly be ap- 
plied with propriety to street conditions. 
It is much to be preferred that the resist- 
ance between the tracks and the other sys- 
tems should be measured directly. While 
it is impossible to determine the resistance 
in such a manner as would enable one to 
calculate the current density at any point, 
and to ascertain the direction of flow lines, 
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but the average resistance was nearly the 
same in all cases. 

It is very probable that the current 
which would flow through the resistance 
indicated by these measurements under a 
given difference in potential would be dis- 
tributed over a large area of pipe surface, 
and therefore the current density under 
voltages of the magnitude of those which 
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A TELEPHONE REPEATING CoIL. 


yet some idea of the magnitude of the 
ground resistance can be determined in 
the following method, which makes use of 
a low-reading voltmeter (0 to 3 volts), and 
a battery having an electro-motive force 
of E volts. Let the resistance of the volt- 
meter be R ohms; then at any reading of 
the voltmeter 4, the current which is trayv- 
ersing that voltmeter is 4/R amperes. Now 
to measure the resistance between two points, 
for example, a point on a rail and a point 
on a hydrant, take the following three 
readings: .L’, with the voltmeter alone, 
connected between the two points; # with 
the battery alone connected to the volt- 
meter, and 4 with the battery and volt- 
meter connected in series between the two 
points. The effective resistance XY be- 
tween the two points is determined by 
considering that 


E+E 4 
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For ground voltages, which are less than 
one volt, two cells of ordinary dry battery 
are sufficient. The assumption is made 
that the small current sent by the battery 
in making the measurement does not pro- 
duce an electro-motive force of polariza- 
tion of appreciable magnitude. This is 
unquestionably warranted when we con- 
sider the exposed area of the pipe or rail, 
and the smallness of the current. Meas- 
urements of effective resistance taken at 
a great many points between the hydrants 
of the water system and the rails in 
Brooklyn give values lying in the major- 
ity of cases between 10 and 35 ohms. The 
character of pavements seems to have no 
great influence on the resistance of the 
soil underneath. Measurements have been 
made in the case of asphalt, cobble stone, 
Belgian block, granite block, vitrified 
brick and dirt roads. In all cases there 
were variations in resistance with differ- 
ent conditions under the same pavements, 


exist in Brooklyn, would require a long 
time to result in destructive corrosion. 

These investigations have been carried 
out in collaboration with Mr. Charles V. 
Rapelje. 





a 
A Telephone Repeating Coil. 

The Williams-Abbott Electric Com- 
pany, of 10 Columbus street, Cleveland, 
Ohio, has recently placed on the market 
a new desk telephone, equipped with this 
company’s improved transmitter and 
double-pole receiver, having a concealed 
cord and patent contacts. One of the 
latest improvements of this telephone is 
a spring joint which allows the trans- 
mitter to be moved two-thirds of a circle 
without interfering with the conductor 
cord, which remains stationary inside. 
The telephone is handsomely finished and 
has a very neat appearance. This com- 
pany is also manufacturing a new repeat- 
ing coil, shown above. This coil is 
unlike any other at present on the mar- 
ket in appearance and design. It is 
made of soft, annealed iron, mounted on 
a neatly finished block, and is very com- 
pact in size. It is finished in black 
enamel and the company states that it 
has proved very satisfactory to all who 
have tried it. 





-—>- 
A Novel Desk Telephone. 

Thomas, Wilcox & Dietz, 74 Frank- 
fort street, Cleveland, Ohio, are placing 
on the market a new desk telephone, which 
they announce has met with considerable 
success among those who have used it. 
The telephone can be used in connection 
with either the long-distance, exchange 
or intercommunicating system. It is 
strongly made and carefully constructed. 
The company announce that the transmit- 
ter of this telephone is so constructed as to 
give a very clear, distinct utterance when 


talked through, they having taken par- 
ticular care to attain this end. 
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Exhibitors at the Cleveland Tele- 

phone Convention. 

The following is a list of exhibitors, 
complete up to the time of going to press, 
who will display their apparatus at the 
fourth annual convention of the Indepen- 
dent Telephone Association of the United 
States of America, at Cleveland, Ohio, 
on June 12, 13 and 14. The exhibits 
will all be shown in the Electric Build- 
ing: 

American Electric Telephone 
pany, of Chicago, Room 150. 

Swedish-American Telephone Company, 
of Chicago, Room 225. 

Avery Stamping and Tool Company, of 
Cleveland, Room 201. 

Kellogg Switchboard and Supply Com- 
pany, of Chicago, Rooms 204-205. 

Williams-Abbott Electric Company, of 
Cleveland, Room 209. 

Nungesser Battery Company, of Cleve- 
land, Room 209. . 

Standard Underground Cable 
pany, of Pittsburgh, Room 210. 

National Carbon Company, of Cleve- 
land, Room 212. 

North Electric Company, of Cleveland, 
toom 213. 

McIntosh - Huntington 
Cleveland, Room 216. 

American Telegraph and Telephone 
Company, of Cleveland, Room 217. 

Walworth & Nevill Manufacturing 
Company, Room 324. 

Farr Telephone Construction and Sup- 
ply Company, of Chicago, Room 306. 

Eureka Electric Company, of Chicago, 
Room 309. 

Western Telephone Construction Com- 
pany, of Chicago, Room 312. 

Leschen, Macomber & Whyte, of Chi- 
cago, Room 316. 

> 
PERSONAL. 

Mr. Richard Delafield was unanimously 
elected .president of the National Park 
Bank, New York, on Tuesday of this week. 
The failing health of ex-President Ed- 
ward E. Poor made necessary his resig- 
nation. Mr. Delafield has been vice- 
president of this great financial institu- 
tion for four years past, and his election 
to the important post of president means 


Com- 


Com- 


Company, of 


the continuance of the same conservative 
and wise management that has character- 
ized the National Park Bank for many 
years. 

Mr. Stephen V. Morrin sailed this week 
for England and will hereafter be associ- 
ated with the well-known house of B. R. 
Rowland & Company, Manchester, Eng- 
land, of the “Climax” 
boiler. Mr. Morrin is a gentleman of 
wide experience in the steam boiler field, 
and his alliance with B. R. Rowland & 


Company will undoubtedly be of mutual 
advantage. The EectrricaL ReEview 
extends its best wishes. 


manufacturers 
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William I. Buchanan, Director-General 
of the Pan-American Exposition. 


From the beginning the only man con- 
sidered by the Pan-American Exposition 
authorities for Director-General was the 
Honorable William I. Buchanan; and the 
directors of the exposition were greatly 
gratified when he consented to resign from 
the office of United States Minister to 
the Argentine Republic to take up the bur- 
dens and responsibilities of the manage- 
ment of the exposition. Mr. Buchanan, 
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great distinction up to. November 1, 1899. 
As a diplomat he is more widely and fay- 
orably known throughout the Latin-Amer- 
ican countries than any other representa- 
tive of the United States. During the 
later part of his diplomatic service the 
Argentine Republic and Chile were 
brought to the brink of war by a long- 
standing boundary dispute. For a time « 
peaceful adjustment appeared to be hope- 
less. Finally a scheme of arbitration wa: 
devised, and Mr. Buchanan was made the 











WiuuiaM I, BucuaNAN, DiRECTOR-GENERAL OF THE PAN-AMERICAN EXPOSITION TO BE HELD AT 
Burrato, N. Y., in 1901. 


who was a National Commissioner from 
Towa to the World’s Columbian Exposi- 
tion, was the first chief of department 
selected at Chicago, where he not only 
directed the affairs of the departments of 
Agriculture, Forestry and Live Stock, 
but was a most sagacious and helpful ad- 
viser in the general management of the 
exposition, and was a recognized force in 
a large organization containing many 
strong men. The record of his work at 
that time bears abundant testimony to his 
uncommon executive ability. 

In the early part of President Cleve- 
land’s second administration, Mr. Buchan- 
an was appointed Minister to the Argen- 
tine Republic, a mission that he filled with 


arbiter whose decision was accepted as 


binding on both parties. His fair, judi- 
cial, tactful treatment of the question in 
controversy inspired both governments to 
convey to him expressions of their warm 
appreciation and high esteem. The facts 
regarding this happy outcome of an inter- 
national quarrel that had long excited the 
countries of the Southern Continent made 
a strong impression on the peoples of those 
countries, and earned for the United 


States Minister an enviable reputation 
throughout South America. Among 
other, results of his diplomatic service at 
Buenos Ayres was the successful negotia- 
tion of an extradition treaty and a com- 
mercial convention between the Argentine 
Republic and the United States. 
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Some New Telephone Switchboard 
Features. 
Sevéral quite large telephone switch- 
boards have within the past few weeks 
been completed by the Connecticut Tele- 
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An Electrical Manufacturing Plant 
. in Russia. 
The Compagnie Centrale d’Electricite 
de Moscow is about to complete a plant for 
the manufacture of dynamos of from two 
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Fie 1.—Parts or JACK AND Drop or METALLIC CrrcuiT SWITCHBOARD, SHOWING METHOD 
oF MOUNTING JACKS IN PANELS. 


phone and Electric Company, of Meriden, 
Conn. The last switchboard shipped by 
this company was for installation at 
Watertown, N. Y. This board was con- 
structed for a trunking capacity of 1,000 
drops, 400 of which were completed for 
operation at the installation of the board, 
thus allowing for an increase of 600 
drops. Herewith are shown two illus- 
trations of the method of constructing 
the jack and drop. Fig. 1 shows parts 
of jack and drop of the switchboard, in- 
dicating the method of mounting the 
jacks in panels. Fig. 2 shows the com- 
bined jack and drop with plug in posi- 
tion. The principle of construction of 
this jack and drop will be readily seen by 
an examination of these two illustrations. 
Fig. 3 shows an improved operator’s head 
receiver made by this company. This re- 





Fig. 3.—IMPROVED HEAD RECEIVER. 


ceiver is constructed in a_ substantial 
manner and is fitted with a hard rubber 
shell, compound bi-polar magnets and ad- 
justable socket joint so that it will fit any 
head. 





=> 


Dr. J. Willard Gibbs, professor of 
mathematical physics, in Yale University, 
has been elected a corresponding member 
of the Paris Academy of Sciences. 





to 1,200 horse-power and other electrical 
apparatus. The plant is being erected at 
Moscow, Russia. Recently the capital of 
the company, it is said, was increased to 
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Electric Undertakings in Spain. 


El Credito IndustriabGijones, of Gijon, 
Spain, is the title of a company that has 
been incorporated there with a capital of 
$4,000,000 to acquire and enlarge the 
Gijon Gas and Electric Works. They will 
also develop coal mines, construct narrow- 
gauge railways and exploit electric tram 
concessions in Spain. For all these un- 
dertakings the company will require con- 
siderable manufactured products which 
they will be obliged to purchase in foreign 
countries. 





Be 
A New Special Telephone Transmitter. 


The Eureka Electric Company, of Chi- 
cago, is placing upon the market a new 
special transmitter for which it makes 
special claims, both as to its construction 
and efficiency. The transmitter is ad- 
justable and the illustration herewith will 
convey an idea of the simple but high- 

The quality of car- 





class construction. 





A Speciat, TELEPHONE TRANSMITTER. 


$2,000,000, in order to have sufficient 
working capital. The company has se- 
cured a contract to put up a railroad, 
lighting and elevator plant at Tsaritsne, 
Russia, for half a million dollars. They 
are said to have other contracts on hand 


bon used in this transmitter is of the very 
highest possible grade, and is capable of 
withstanding 10 cells of battery, and give 
excellent results also with one. The 
Eureka Company has spent a great deal 
of time in perfecting and improving this 





to start the works aggregating some 
$400,000. The outlook for future work 
in Russia, it is asserted, is excellent. 
allio 

Mr. Robert L. McOuat, the well-known 
electrical supply dealer of Indianapolis, 
Ind., has made another wise move in se- 
curing Mr. 0. M. Carman to represent 
him insIndiana. Mr. Carman is one of 
the brightest salesmen on the road, and 
the Indiana buyers will be glad to learn 
that he has come back home. 








_ Fiqa. 2.—ComBrnep JAcK AND Drop, wit PLUG IN PosiITION, OF METALLIC CrrcurT SWITCHBOARD. 


article, and now feels that it is able to 
offer the telephone and toll-line compan- 
ies an instrument containing special mer- 
it, and one that must, owing to the de- 
mand there is at the present time for a 
high-grade transmitter, meet with a very 
large sale. 

The company will be pleased to send 
upon application its descriptive circular 
matter describing this instrument, as well 
as its entire line of high-grade telephone 
apparatus. 
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AUTOMOBILES AS A SOURCE OF REV- 
ENUE FOR CENTRAL STATIONS.* 


BY ELMER A. SPERRY. 


One year ago, in New York, predic- 
tions, optimistic in their general tone, 
were made as to the rapid and general 
adoption of electric road vehicles, and 
some disappointment has been felt by 
station managers that more substantial 
advancement toward heavy demands for 
current has not been forthcoming for this 
purpose. Managers will recall that dur- 
ing the year frequent inquiries have been 
made that'have not resulted in desirable 
business. 

It is my purpose to outline briefly some 
of the factors that have contributed to 
these unfavorable conditions, and to re- 
cord some advances made. It has been 
discovered in many instances that the 
demand for current is not so favorably 
located on the load curve or on the net- 
work as was hoped; for instance, electric 
delivery wagons required charge at times 
of heavy load, and on the part of the net- 
work heavily taxed in lighting. Again, 
the factors controlling the seasons of the 
heavy demand for ltghting during the 
year are founds identical and in phase 
with those requiring heavy duty of com- 
mercial electric: vehicles. The carriage 
of the shopper and the delivery vans are 
both more active at these seasons ; further- 
more, the same weather conditions pro- 
ducing heavy traction at the same time, 
increase the. demand for light. In a 
word, the diversity factor that it was 
hoped would be introduced with the auto- 
mobile, has not been in evidence. 

Many of these difficulties may be made 
to disappear entirely, and a diversity fac- 
tor developed that is practically ideal, 
by the simple device of duplicating the 
traction batteries. Where this has been 
done, it has been found that the charging 
can go forward at times and rates dic- 
tated by the station, and practically under 
its control. No hardships need be exper- 
ienced by rigid conformance with this 
practice. Careless infringement of this 
principle. may be remedied in a number 
of ways; the employment of two-rate 
meters has been suggested in this connec- 
tion. 

The station management has not in all 
instances been able to conceal disappoint- 
ment at the unfavorable developments 
along some of the lines above pointed 
out, and has allowed it to react back to 
inquiring parties. I regret to say that 
prospective customers have in instances 
been embarrassed by want of cooperation, 
aid and enthusiasm, justly expected from 
the management. Opportunities have 
thus been lost to encourage the industry 
as the results that are now assured amply 
justify, as I shall endeavor to show. 

Mechanical traction is coming rapidly 
to the front ; animal power is being super- 
seded on every hand; and, especially for 


* Read before the National Electric Light Association, 
Chicago, May 24, 1900. 
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commercial uses, a universal effort is be- 
ing made to break away from the horse 
and place roadwork on a mechanical basis. 
As a source of power, the mechanical is 
found to be simpler, more reliable and 
shrouded in far less mystery than the 
cellular-tissue-nerve combination. It 
should not be out of place, before this 
body, to recall some of the evident merits 
and advantages of the electric over other 
automobilesystems. The perfect storage bat- 
tery presents some remarkable features ; it 
even rivals the electric motor itself in 
its fitness and special adaptability to the 
automobile problem. Its very large re- 
serve power at instant command; its en- 
tire freedom from danger when fully 
charged; its almost constant pressure 
throughout its capacity, mark its super- 
iority. This straight line of discharge 
of the battery is not matched by any other 
power-storage system of which we have 
knowledge. The recently developed ca- 
pacity for quick charging, and the ease 
with which the charge may be obtained 
in almost any hamlet in the country, are 
among its advantages. 

It has long been supposed that com- 
pressed air is an ideal form of stored 
power, but it is safe to say that electric 
storage distances compressed air in all 
the important features. Reliable’ batter- 
ies are now available, and on the market, 
that will yield for each 100 pounds 1.8 
horse-power hours. Compressed air will 
yield to every hundred pounds (air and 
tank exclusive of reheater) three-tenths 
horse-power hour; or six times the power 
for electric that it is possible to obtain 
from air. This result will be a surprise 
to some. engineers. The fact that with 
the electric system we have a rotary motor 
of ideal simplicity, with a capacity for 
overload coupled with an efficiency that 
is nothing short of wonderful, contributes 
inestimably to the success of electric- 
motor-driven systems, and is in marked 
contrast to the multiplicity of com- 
pounded, reciprocating engines employed 
as motors by our compressed-air friends. 

The single feature of constantly in- 
creasing cost of supply of fuel-using ve- 
hicles has already driven the makers to 
the extremity of seriously considering al- 
cohol, with its weak power factor, as a 
possible substitute for the lighter petrol- 
eum products. The thoughtful engineer 
is constantly confronted with conditions 
indicating that in the realm of power 
coal is king, and only those traction sys- 
tems that are organized to derive power 
from this source will keep to the front. 
This point, coupled with the electric sys- 
tem, is responsible for the stupendous de- 
velopment in present urban or street traf- 
fic; to show its superiority over all other 
powers, one need only recall the total ab- 
sence of either steam or gasoline street 
cars. Germane to this subject the ques- 
tion is often asked, Will autos replace 
street cars? Its great flexibility, and in- 
dependence of track, certainly render the 
new claimant an ideal urban conveyance. 
Can the central-station man look forward 
to supplying so large 1 demand as would 
thus be created ? 

The automobile under street car con- 
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ditions brings forward an interesting field 
of inquiry. The single fact that the stu- 
pendous cost of permanent way and its 
maintenance is at once eliminated, makes 
the problem of more than ordinary im- 
portance. The interest and income on 
these two items would yield so large a 
sum as easily to offset much extra expense 
of operation, and especially expense at- 
tending the development and smoothing 
out of the early workings, and covering 
the expense of adjusting a system of this 
magnitude to new conditions. Such a 
system would, however, be subject to cer- 
tain limitations, chief among which will 
be found decreased weight per passenger, 
difficulty of easily directing the excessively 
heavy structure, large increase in power 
per passenger carried, increased rolling 
friction factor, and, one of the most im- 
portant, the limitation as to roadbed, soft 
tires being precluded by the excessive 
tonnage. Considering these factors sep- 
arately and collectively, the point is at 
once reached, showing conclusively that 
with anything like wheel pressure equal 
to that now obtaining in street railway 
service, nothing but steel pavement could 
be practically employed. 'To demonstrate 
this matter tests were made as follows: 
Asphalt roadbed was taken as the stand- 
ard roadbed of the future. A piece of 
very hard asphaltum, laid in the most 
approved manner, and in constant use for 
two years, was selected. This had been 
maintained at an average temperature 
of 38 degrees for eighteen hours (no sun), 
the highest temperature during this time 
being 46 degrees at time of test. A 62- 
inch wheel with three and one-half-inch 
steel tire was loaded to 5,000 pounds on 
scale. This wheel was taken over various 
parts of the hard asphaltum, with the 
following results: Once over, average de 
pression, .029 inch; twice over, average 
depression, .047 inch. These depths were 
taken by a micrometer depth gauge easily 
reading to one-fifth of a thousandth of an 
inch, and some 30 readings were taken in 
each instance. It will be. noticed that 
this depression is somewhat over one and 
one-half thirty-seconds of an inch. The 
amount of this depression is surprising, 
considering the comparatively light load, 
broad tire, large wheel, extremely firm 
condition of the roadbed, and the tempera- 
ture at which the asphaltum was tested, 
and seems to bear out the statement that 
the real limitations are probably more 
those of roadbed than of any other one 


factor. 
(To be concluded.) 
+e 


_Railread Arrangements for the Cleve- 


land Telephone Convention. 


The Erie Railroad has arranged to care 
for the Cleveland telephone convention- 
ists on the two particularly desirable 
trains which leave New York daily at 
2.25 P.M. and 7.25 P.M., arriving in 
Cleveland at 7.40 a.m. and 12.30 P.M., 
respectively. These trains are furnished 
with the cafe service, a-la-carte dining 
cars, and every modern facility for com- 
fortable traveling. The convention be- 
gins Tuesday and continues through Wed- 
nesday and Thursday, June 12, 13 and 14. 











June 6, 1900 


A « Switchless”’ Telephone. 


In the illustrations herewith are shown 
several types of De Veau telephone ap- 
paratus, which are now manufactured by 
the firm of Stanley & Patterson, Incorpo- 
rated, of New York city, with which the 





Fia. 1.—A ‘‘ SwrrcHiEess” TELEPHONE. 


De Veau Company was recently consoli- 
dated. An innovation in the telephone 
line manufactured by this firm is a new 
form of intercommunicating telephone 
which has been christened by the laymen 
the “switchless” telephone. This was de- 





Fie. 2.—Lone-DIsTANCE TELEPHONE, WITH 
SELF-CONTAINED BATTERIES, 


vised to overcome many existing objec- 
tions to interior telephones which incom- 
moded the ordinary user who is not conver- 
sant with electrical apparatus. In the new 
type the usual switch studs are dispensed 
with, and in their place is a row of small 
push-buttons having a nage opposite each 
button. The operation of the telephone 
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is very simple. It is only necessary to 
push the button opposite the label of the 
desired station, take down the receiver, 
and talk. The act of hanging up the re- 
ceiver automatically cuts the button out 
of the circuit, or the receiver may be left 
off the hook and yet not interfere. The 
pushing of any other button will open all 
other circuits that may have been acci- 
dentally left closed. When the button is 
pressed, a contact is formed, which gives 
a bell signal, and when the button is re- 
leased communication with the desired sta- 
tion is made. The construction of this 
telephone is very simple, and it has been 
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Views, News AND INTERVIEWS 








The new British National Physical 
Laboratory will not be erected on grounds 
belonging to Kew Gardens, as has been 
stated, but on Crown land outside the Gar- 
dens. 


The Vienna correspondent of the Lon- 
don Chronicle ascribes to Dr. Zierler, a 
dentist, while experimenting at the Hy- 
gienic Institute at Wurzburg, the discov- 
ery of a successful application of electric- 
ity for the destruction of bacteria. It is 


Fie, 3.—CHIEF OPERATOR’S TELEPHONE TABLE. 


highly commended for interior work. 

In Fig. 2 is shown a long-distance type 
telephone, having the batteries self-con- 
tained. The workmanship and finish of 
this instrument is high-class, and the 
transmitter is of a newly-developed form, 
having no spun metal work; only brass 
castings are used. This transmitter has 
other advantages claimed for it by the 
manufacturers, which, they state, make it 
a very desirable piece of apparatus. 

In Fig. 3 is shown a chief operator’s 
table, manufactured by Stanley & Pat- 
terson. It is a very compact piece of ap- 
paratus and contains all the newest 
wrinkles to facilitate perfect operation. 
The workmanship is high-class and it is 


similar to the well-known De Veau switch- 
board. ‘The magnets are placed very close 
together, taking up a small amount of 
space, and yet allowing ample room for 
connection and inspection. A new form 
of jack, which has*excited favorable com- 


ment, is one of the features of this board. 
SS eee 


The Erie telephone system made a net 
gain of 2,939 subscribers in May. The 
total number connected on May 31 was 
123,711. The number waiting connec- 
tion was 5,909. 


declared that the treatment is most sim- 
ple, the current employed being only a 
thousandth of an ampere. 


Bavaria is said to have the longest 
lightning conductor in the world. It 
rises some yards above the top of the met- 
eorological station on the Zugspitze, the 
highest point in the German Empire, and 
runs down the side of the mountain to the 
bottom of the Hollenthal, where there is 
running water all the year round. The 
length of the rod is five and one-half kilo- 
metres, nearly three and one-half miles. 


Mr. 8. 8. Neff, who was general man- 
ager of the Union Loop Elevated Road, of 
Chicago, has been appointed consulting 
engineer of the elevated lines of the Boston 
Elevated Railroad. Mr. Neff is consid- 
ered a valuable acquisition for the Boston 
Elevated Road. While general manager 


of the Union Loop he handled 1,300 


trains per day and never killed a passen- 
ger. In the two years since the road was 
opened the company has only lost $3,300 
in damage suits. Mr. Neff will be con- 
sulting engineer in the equipment of the 
Boston elevated lines. 
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Wall Street and the Electrical Stock 
Market. 

The rapid and successful progress of 
the British forces in South Africa seems 
to have been the most important develop- 
ment of the week affecting the position of 
the stock market. The war now appears 
to be virtually finished, except, perhaps, 
for a short continuance of guerilla tactics. 
The improvement in the New York stock 
market during the week has been owing 
to a considerable degree to the facts noted 
above. While there was no increase in 
activity and no sensational advances, the 
market gradually worked to a higher level. 
The ending of the disastrous rivalry be- 
tween the local New York gas companies 
also tended toward improvement in the 
market. 

On the New York Stock Exchange, 
General Electric closed the week at 136 
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Lightning Fatalities. 

The United States Weather Bureau 
has issued a report compiled by Professor 
Henry, in which it is asserted that the 
loss of life by lightning in the United 
States last year was greater than in any 
year since statistics began to be collected. 
According to the report, 562 persons were 
killed instantly or suffered injuries from 
which death soon resulted, and 820 per- 
sons were injured. Some of these suf- 
fered from physical shock, others from 
painful burns, and still others from tem- 
porary paralysis of some part of the body. 
Numerous remarkable escapes from death 
were chronicled, most of which are not 
easily explained. In many cases of 
death, the body of the person struck 
showed no external marks of the discharge 
and death seemed to have resulted from 
complete collapse of the cellular tissues. 














* 
Fig. 1.—DETAILS OF TUBULAR TELEPHONE DRopP. 


bid and 136% asked, a gain of 114 points 
for the week. Metropolitan Street Rail- 
way, of New York, closed at 157 bid and 
158 asked, a gain of 314 points for the 
week. Third Avenue Railroad, of New 
York, closed at 113 bid and 114 asked, a 
loss of 44 point for the week. Brooklyn 
Rapid Transit closed at 7214 bid and 
721% asked, a gain of 11% points for the 
week. Manhattan Railway, of New York, 
closed at 913¢ bid and 915 asked, a gain 
of 1% points for the week. 

On the Boston exchange, American Bell 
Telephone closed at 304 bid and 305 
asked, a loss of 4 points for the week. 
Erie Telephone closed at 101 bid and 102 
asked, indicating no change for the week. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Union 
Traction closed at 385¢ bid and 38% 
asked, a gain of 15@ points for the week. 
Electric Company of America closed at 
103% bid and 104 asked, a loss of 5 point 
for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 25 bid 
and 30 asked, indicating no change for 
the week. Electric Boat closed at 19 bid 
and 21 asked, indicating no change for 
the week. 

Wall street, June 2. 


Cases in which persons in the immed- 
iate vicinity of others who were killed 
were not hurt seem to confirm the belief 
that not one but a number of discharges 
may reach the earth within a compara- 
tively small radius inside of which there 
may be small areas of safety. Photo- 
graphs of so-called ribbon discharges show 
that at times the path of such flashes is 
from 30 to 40 feet wide at the surface of 
the earth. It is asserted that there ap- 
peared to be narrow lanes within these 
broad paths, which are freed from vio- 
lent disturbances. A person standing in 
one of these lanes might escape, while 
other persons nearby might be killed. 
The greatest number of fatalities, about 
45 per cent occurred in the open; the next 
greatest number, 34 per cent, occurred in 
houses ; 11 per cent occurred beneath trees, 
and 9 per cent in barns. 

Professor Henry says that a dozen per- 
sons, mostly women, were killed either 
while taking clothes from wire lines, or 
while near the lines during a thunder- 
storm. The author says that this is a 
source of danger, and that wires should 
never connect a house with a neighboring 
tree. If the wire is used at all it should 
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not be stretched within 50 feet of a build- 
ing. Professor Henry recommends the 
following precautions to be observed dur- 
ing thunderstorms: Persons in a house 
should avoid chimneys and open windows ; 
the safest place is probably the middle 
of the room. Outdoors, one should never 
see the shelter of trees, while fences and 
live stock should be avoided. If on horse- 
back, it is wise to dismount and wait unti! 
the storm passes. 

The greatest number of fatalities dur- 





Fie. 2.—A Trn-LinE ToLu SwitTcHBoarp. 
ing the year occurred in Pennsylvania, 
where there were 56 deaths; 41 fatalities 
occurred in Illinois. In the whole coun- 
try the largest number of casualties oc- 
curred in June, July and August. The 
figures for 1898 and 1899 show that the 
number of fatalities by lightning in any 
given region is by no means in proportion 
to the number of thunderstorm days. In 
Pennsylvania, where the increase in cas- 
ualties in 1899 over 1898 was about 140 
per cent, there were- fewer thunderstorm 
days in 1899 than in 1898. 

> 

The Empire Lighting Company, of 
Poughkeepsie, N. Y., has been incorpo- 
rated with a capital of $100,000 to manu- 
facture and supply gas and electricity for 
light, heat and power in Poughkeepsie 
and the villages and towns in Dutchess 
County. f 
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Standardization for Long-Distance 
Telephone Service. 


The growth of the independent tele- 
phone business in the United States has 
during the past year arrived at a point 
where it has been found necessary in order 
to meet the demand for long-distance toll- 
line service to standardize the apparatus 
incidental thereto, as well as to require 
construction specifications to be up to a 
certain grade. The day has past when the 
lines put out by neighboring exchanges for 
short-distance work only can be utilized 
to be connected together for long-distance 
service. 

The United States Telephone and Tele- 
graph Company, of Ohio, with headquar- 
ters at Cleveland, has found that it is 
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largely to their advantage to go to the 
additional expense of installing in all ex- 
changes where they make connection with 
toll-lines, individual toll-line boards. 
The illustrations herewith show five 
and ten toll-line boards as installed in 
these individual exchanges, as well as a 
large toll-line board for city use, having 
a capacity for eight operators’ positions 
with ten lines to each operator. Among 
the leading features of this board are the 
tubular drops, shown in detail in Fig. 1, 
which are extremely sensitive, having im- 
ported Norway iron shield, the armature 
being susceptible of very close adjust- 
ment. Great impedance is secured in 
this drop, and it is claimed to be one of 
the finest tubular drops manufactured in 
this country. Both the toll line and 
clearing out drops on these boards are tub- 
ular, the operators’ keys are platinum 
pointed, and the operator at all times has 
facilities for throwing in or out a repeat- 
ing coil, as circumstances may require. 
The apparatus herewith illustrated is 
designed and made especially for the 
United States Telephone and Telegraph 
Company, of Cleveland, Ohio, and manu- 
factured by the North Electric Company, 
of Cleveland. ; 








INDUSTRIAL NOTES 


The Michigan Pipe Company, of Bay 
City, Mich , manufactures creosoted wood 
conduit for underground wires. A new 
catalogue can be had for the asking. 


C. F. Splitdorf, 17 Vandewater street, 
New York, manufactures telephone coils 
and magnet winding of every description. 
This house is one of the leaders in its field 
and has a reputation for high-grade prod- 
uct. 


The H. B. Camp Company’s vitrified 
clay conduit is very popular with tele- 
phone people who place their wires under- 
ground. A catalogue will be sent to all 
who write to the company’s main office at 
Aultman, Ohio. 


The Electric Appliance Company, Chi- 
cago are sending out pamphlets telling all 
about the line of Wurts lightning arresters 
they are agents for. If they have over- 
looked any one in the distribution they 
will be glad to know it. 

The National Insulated Rubber Com- 
pany, of Bristol, R. I., manufactures 
electric wires and cables for all branches 
of electric work. The trade mark “N. 
T. R.” has become very widely and popu- 
larly known during the last few years. 


The Speer Carbon Company, St. Marys, 
Pa., reports a very busy period filling 
orders for motor and generator carbon 
brushes. This company is-also securing 
a number of very satisfactory contracts 
for electric light carbons for both open 
and enclosed are lamps. 


The Phoenix Glass Company, 15 Mur- 
ray street, New York, is receiving a fine 
export business for its electric globes and 
shades. This company’s latest catalogue 
was recently issued and will be sent on re- 
quest, and should be in the hands of every 
user of gas and electric globes and shades. 


The Central Electric Company, 264 
Fifth avenue, Chicago, Tll., is one of the 
leading electrical supply houses in_the 
country, and telephone people will find its 
immense warehouse full of goods needed 
in their business. The large stock this 
company carries enables it to fill-orders 
promptly. 

The Okonite Company, Limited, New 
York, manufacturer of insulated wire, 
cables, ete, has enjoyed five months of 
the busiest period in its existence since 
the beginning of 1900. The product 
turned out by the Okonite Company is 
of that quality which appeals to consumers 
who desire a high-grade article. 


The United States Carbon Company, of 
Cleveland, Ohio, is sending to its friends 
a novel moon-light schedule for the cur- 
rent year. It is printed on a celluloid 
sheet which also carries a design of the 
high-art style. The reverse of the sheet 
has a price list and telegraphic code, cov- 
ering the soft cored and solid carbons 
manufactured by this well-known com- 
pany. 

The Sterling Electric Company, of 
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La Fayette, Ind., has just closed con- 
tracts for four exchange equipments for 
the Maui Telephone Company, Hawaiian 
Islands. Among other export business 
secured by this company during the last 
30 days may be mentioned orders from 
British Guiana, Glasgow, Scotland and 
several points in Cuba and South Amer- 
ica. 


The Hipwell Manufacturing Company, 
851-835 North avenue, West, Allegheny, 
Pa., has issued a booklet which it calls its 
“Little Salesman,” illustrating the Hip- 
well telephone apparatus. A number of 
valuable telephone wiring circuits are il- 
lustrated and descriptions and pictures 
are given of telephones for every service. 
The booklet may be obtained free on appli- 
cation to the above address. 


The Warner Electric Company, of 
Muncie, Ind., has issued a neat booklet 
describing and illustrating the Warner 
pole changer for ringing telephones. 
This apparatus has become so popular 
that it is necessary for the company to 
increase the output of its factory, which is 
being done at the present time. The 
booklet referred to contains valuable in- 
formation for telephone men, and may be 
had free on request. 


The National Conduit and Cable Com- 
pany, Times Building, New York, was 
recently compelled to greatly enlarge its 
headquarters owing to increase of busi- 
ness. This company manufactures: paper 
insulated cables, and wrought-iron, . ce- 
ment-lined pipes for underground sub- 
ways. Some eighty million feet of this 
company’s conduit is now in use in the 
United States and Great Britain. The 
company has branch offices in Chicago, 
Boston and London. 


Farr Telephone and Construction Sup- 
ply Company—C. W. Farr, president, and 
KE. W. Hurst, general manager of the Farr 
Telephone and Construction Supply Com- 
pany, of Chicago, will occupy Room 306, 
Electric Building, Cleveland, June 12, 
13 and 14, during the convention of the 
Independent Telephone Association of the 
United States. This company will have 
a fine display of telephones, generators, 
magneto bells, etc., and will be glad to 
meet all parties interested in telephones 
who may attend the convention. 


The Ericsson Telephone Company, of 


New York, will have an exhibit of 
telephones. and sample imported switch- 
board in Room 215, Electric Building, 
Cleveland, during the telephone conven- 
tion. The officials present will be 
pleased to see all of their friends, and to 
explain the merits of their goods. It is 
expected that they will be represented by 
Messrs. J. H. Montague and J. F. Hemen- 
way. The exhibit is made in connection 
with that of the MeIntosh-Huntington 
Company, Cleveland distributing agents 
for the Ericsson Company, who are ar- 
ranging for outside connections which 
will enable visitors to call outsiders from 
the telephones in the company’s headquar- 
ters. 


The latest addition to the Nord- 
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deutscher Lloyd fleet is the large twin 
screw steamship Grosser Kurfiirst, which 
was built in the yards of Schichau, iy 
Danzig, Germany. The dimensions of 
the Grosser Kurfiirst are as follows: 
Length over all, 581 feet 6 inches; beam, 
62 feet; depth, 39 feet. The steamer 
measures 12,200 tons register, has a dis- 
placement of 22,000 tons and a capacity 
of 12,000 tons dead weight. The motive 
power consists of two quadruple expansion 
engines of 8,000 indicated horse-power. 
The cylinders measure 273, 41, 59 and 
831% inches in diameter, and the stroke is 
5344 inches. The steamer is moved by 
two four-bladed bronze screws, making 9\) 
revolutions a minute. The steam is gen- 
erated in five cylindrical double boilers 
and two single boilers, with natural 
draught. The boilers are arranged in 
two groups with two smokestacks. The 
heating surfaces of the boilers are 26,- 
000 square feet, the grate surface in 36 
furnaces is 700 square feet, and the steam 
pressure is 213 pounds. 


John T. McRoy, of New York and Chi- 
cago, the well-known manufacturer of vit- 
rified clay conduits, has sent to his cus- 
tomers and friends his usual monthly cal- 
endar blotter for June. The blotter con- 
tains this interesting clipping from the 
Terre Haute, Ind., Hxpress, concerning 
the installation of McRoy conduits in that 
city, by the Citizens Telephone Company : 
A pile of conduits was placed in front of 
the office of James D. Biglow, and every- 
body who called there plied him and his 
clerks with questions about the hollow 
blocks The clerical force was worn out, 
and in self-defense affixed the following 
notice to one of the conduits: 

NOTICE. 


These ‘‘ things” are called conduits. 

They will be used by the new telephone com- 
pany. 

They will be put underground about 18 inches, 
and Seventh strect will have to be torn up. 

They were made in Brazil. 

The telephone cables will be placed in the 
conduits. 

We have endeavored to answer all questions 
asked by the public If there is anything else 
you would like to ask, please write to the Ladies’ 
Home Journal, and it will be answered under 
‘* Side Talks With Girls ” 


—_————_--- 


An Army Electrical School. 


The War Department announces that 
a school for electrician sergeants has been 
established in Fort Monroe, Va., as a 
branch of the artillery school. Appli- 
cants for the position of electrician ser- 
geant must be under 30 years of age, of 
good character and unmarried, and may 
be from the army or from civil life. 

If not a soldier the candidate will be 
enlisted as a private of artillery and sent 
to the school, where he will follow the pre- 
scribed course of instruction for not to 
exceed six months, at the expiration of 


which period he will be examined. Can- 
didates who fail to qualify at the expira- 
tion of six months will be returned to 
their proper station and will not be per- 
mitted to undergo a second examination 
until the expiration of six months. 
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Report of the National Electric Light 
Association’s Committee on Stand- 
ard Candle-Power of Incan- 
descent Lamps. 


The committee has the honor to report 
that since the last convention it has made 
material progress toward getting the de- 
tails of standardization worked out. 

The recent tendency has been toward a 
somewhat closer classification than was 
adopted by the association in pursuance 
of the committee’s last report. A num- 
ber of stations are now demanding a range 
of candle-power of from 15 to 17, instead 
of from 141% to 17%, as previously 
adopted. We believe that such course of 
classification is desirable, but are not pre- 
pared to definitely recommend it until 
proper standards and apparatus have 
come into more general use than at pres- 


ent. 
With respect to sources of standards, 


your committee desires to call earnest at- 
tention to a measure now pending before 
Congress for the establishment of a 
national standardizing bureau, corre- 
sponding in its functions to the German 
Reichanstalt, which would be able to 
furnish authoritative standards to all 
who should desire them, and your com- 
mittee respectfully recommends that the 
National Electric Light Association, as a 
body, indorse the establishment of such a 
standardizing bureau and communi- 
cate its indorsement to Hon. James 
If. Southard, chairman of the House 
Committee on coinage, weights and 
measures. Such a source for stand- 
ards of light will be much more satisfac- 
tory and authoritative than anything 
which could otherwise be obtained, and its 
value to our association and to the art in 
veneral can hardly be overestimated. 

Pending the establishment of such a 
vovernment institution, your committee is 
arranging to have standard 16-candle- 
power lamps of 110 and 220 volts prepared 
at Columbia University, New York city, 
in pursuance of your committee’s specifi- 
cations. We believe that these will at 
least furnish a uniform and available 
standard of excellent quality. These lamps 
will be furnished in pairs at the cost of 
preparation to such members of the 
National Electric Light Association as 
may desire them, and orders may be placed 
with the secretary of the association for 
such standards, which will be put through 
as promptly as possible. The general 
method of standardization of these lamps 
will be that laid out in the report of the 
American Institute of Electrical Engi- 
neers on the subject. 

With respect to photometric apparatus 
and methods, your committee is preparing 
for publication a specification and draw- 
ings for a standard photometer room and 
its equipment, and has under construction 
a standard form of simple photometer. 
We*have examined, during the last year, 
the forms of standard and portable photo- 
meters which are now on the market, and 
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while some of them are capable of giving 
excellent results, we deem it wise to fur- 
nish specifications for a complete photo- 
meter room in which other photo- 
meters can be installed, together 
with directions for their use in 
such manner as to obtain from 
them the best results. Without anticipat- 
ing too much of the detail of these speci- 
fications, it is our belief that the stand- 
ards should be run when practicable from 
a storage battery, or other steady, separate 
source of electro-motive force, obviating, 
as far as possible, the need of rheostatic 
control of the standard lamp. When such 
a source is not available, the standard and 
lamp to be tested should be operated off 
the same circuit with a proper rheostat for 
bringing the voltage of the standard to its 
rated value. 

With respect to methods of use of photo- 
meters, we desire to most emphatically 
call attention to the fact that photometers 
must be put in working adjustment by 
rotating the standard lamp at its rated 
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voltage in the place that during testing 
will be occupied by the lamps to be tested. 
Photometers based on a fixed position of a 
standard lamp in which this precaution is 
not observed we deem to be unreliable on 
account of errors of screen and personal 
errors which can only be eliminated by 
treating the standard and lamps to be 
tested in precisely the same manner. 
Moreover, we desire to call attention to 
the desirability of investigating carefully 
the candle-power scales and the rheostats 
arbitrarily controlling the voltage in some 
forms of photometers now furnished. 
They are immensely convenient when in 
adjustment, but should not be used with- 
out testing their adjustment. At the 
present time we believe that the rotation 
of the lamp on the vertical axis is suffi- 
cient, although when lamp filaments are 
of more uniform characteristics than at 
present, arrangements for measuring zon- 
al distribution of light may be desirable. 

We believe that the time has come for 
careful photometric tests of all samples 
rather than for merely maximum and min- 
imum tests, since lamp manufacture has 
so far advanced that, if the maximum and 
minimum tests only were to be used, 
there might be a strong tendency on the 
part of the manufacturer to work toward 
the inferior or superior limit. 

With respect to uniform wattage of 


died on May 22, aged 69 years. 
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lamps, at a given rated candle-power, we 
recognize the fact that the desire of sta- 
tions as to closeness of wattage rating var- 
ies somewhat but earnestly recommend 
that no variation from the nominal watt- 
age of a 16-candle-power lamp greater 
than 214 watts on either side of such rat- 
ing should be permitted. 

With regard to method of sampling, we 
should recommend the testing of 10 lamps 
taken promiscuously from each barrel, all 
of which must fall within the limits here- 
tofore adopted by the association. We be- 
lieve that any lot of lamps not standing 
this test should be totally rejected, and do 
not believe that any scheme permitting a 
greater variation can be productive of 
anything except bad lamps. This samp- 
ling should be supplemented by test burn- 
ing of lamps to determine their qualities 
with respect to life, but at the present 
time the art is not in such state as to 
justify us in recommending any uniform 
and definite standard, although we believe 
that such recommendation should form a 
subsequent part of the work of your com- 
mittee. 

Finally, we would urge upon the mem- 
bers the desirability of supplying them- 
selves with standard lamps which can—in 
the near future—be ordered at any time 
through the secretary, and we shall shortly 
have forwarded through the secretary, to 
all members, a copy of the specifications 
already referred to. 





(Signed) Louis Bett, James I. 
AYER. 
>> —— 
A New Double-Pole Telephone 
Receiver. 


The Hipwell Manufacturing Company, 
831-835 North avenue, west, Allegheny, 
Pa., has designed the double-pole tele- 
phone receiver shown in the illustrations 
herewith. The adjustment is simple and 
ingenious, and the manufacturers believe 
that their long experience in making re- 
ceivers has enabled them to produce an 
instrument that will be entirely satisfac- 
tory. The receiver may be removed from 
the shell in half a minute or less. This 
is a valuable feature which will be appre- 
ciated by telephone men. The shell is of 
hard rubber, and the magnet is a power- 
ful one made of a special grade of tung- 
sten magnet steel. A lock nut binding- 
post is provided. 

—, 
OBITUARY. 

Amos Franklin Breed, of Lynn, Mass., 
For sev- 
eral years he was manager of the Lynn & 
Boston Street Railway, and later became 
its president. In July, 1899, he was 
elected president of the Massachusetts 
Electric Railway Company. He held 
many honorary places in Lynn. He had 
been a member of both branches of the 
Legislature, and in 1896 was a delegate 
to the Republican National Convention. 
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A Compact Lightning Arrester. 

In the illustration herewith is shown a 
compact lightning arrester manufactured 
by the American Electric Fuse Company, 
of 345 and 347 South Canal street, Chi- 
cago, Ill. The illustration shows one of 
the latest improvements put forth by this 
company, which has had a great deal of 
experience in the manufacture of light- 
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ready running between Valencia and the 
port, a distance of three miles. The sys- 
tem employed is the overhead cable and 
trolley.. The cars are of Spanish con- 
struction, and the electric machinery and 
rails from Belgium. 

The dimensions of cars are seven 
metres (nearly 23 feet) long, and six and 
one-half feet wide. The other lines, which 
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ning arresters and fuses of all sorts. The 
illustration shows in full size a lightning 
arrester of the upright type. The fuse 
shown is supplied in either a soldered cop- 
per terminal or foil cemented contact end 
mica fuse, to be used with this type. A 
new catalogue just issued by the American 
Electric Fuse Company illustrates and 
describes numerous others of its products 
in the fuse and lightning arrester line. 








Electric Railways in Valencia, Spain. 

As an evidence of the general progress 
of Valencia, it is reported that the 
business of the General Tramway Com- 
pany, Valencia, embracing some 25 miles 
of rails, has been taken over by a French 
company, which is substituting electric 
power for the steam and horse traction 
‘hitherto employed. Electric cars are al- 


the same company will shortly inaugurate, 
to connect Valencia with other places, are: 
Catarroja, five miles; Torrente, four and 
one-half miles; Masamagrell, seven and 
one-half miles. The Thomson-Houston 
Company is negotiating for the forty 
years’ lease of some 12 miles of street rails 
belonging to another street car company. 
The Thomson-Houston Company also pro- 
poses to work these lines by electricity, 
and their offer is being favorably consid- 
ered. 


The Inextinguishable Horse. 
[From the New York Sun.] 
Prophets of a horseless age have failed 
to consider the element of sport. They 


ipet 


Fics. 1, 2 AND 8.—SomE NEw Types oF TELEPHONE APPARATUS. 


have imagined, because the trolley was 
discovered for the street car, and the auto- 
mobiles move trucks and stages and have 
replaced many a horse whose prime use 
was merely “getting there” from place to 
place, that the man behind the trotter 
would go out also. He will never go out, 
any more than the sailing yacht will be 
obliterated by the steamer. 
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Some New Types of Telephone 
Apparatus. 

In the illustrations herewith are shown 
several new types of telephone apparatus 
made by the Sterling Electric Company, 
of La Fayette, Ind. In Fig. 2 is shown the 
new Sterling transmitter, mounted upon 
an adjustable arm with the induction coil 
concealed in the base. The transmitter is 
of the long-distance, granular carbon 
type, and the cords are concealed. hie 
transmitter remains in a vertical position 
irrespective of the angle at which the arm 
is placed. The transmitter, according {o 
the manufacturers, possesses the advant- 
ages of clearness and volume of sound 
without any rebound. 

The bi-polar receiver shown in Fig. 3 is 
of novel construction and is handsome in 
design and finish. The double-pole mag- 
nets are of Swedish steel, the magnets 
are of absolutely permanent adjustment, 
and the manner of connecting the cords 
is one which will doubtless commend itself 
to telephone men. In Fig. 1 is shown a 
new desk set, which, as will be observed, 
is a radical departure from the usual in- 
strument of this type. 

The Sterling Electric Company, as is 
well known, removed its factory from Chi- 
cago to La Fayette, Ind., in order to se- 
cure necessary factory space for its ever 
growing trade. The factory facilities 


there acquired have again proved to be 
inadequate, and the company has just con- 
cluded the purchase of several new fac- 
tory buildings which will give an in- 
creased floor space of 50,000 square feet. 
The company’s well-known line of tele- 
phone apparatus has included in the past 
Bell style switchboards, cable terminals 
of all types, distributing boards, protec- 
tive devices and line fuses, all of which 
are made under the patents of Mr. F. B. 
Cook. For some time the independent 





Electric Company to make a telephone 
instrument of the same high-class as their 
other products. The additional factory 
space which has now been secured, will 
be devoted to this work, and the illustra- 
tions herewith show several types of the 
apparatus the company will make. The 
new line of telephone instruments will 
include wall, desk, tandem, cabinet and 
switchboard sets. 
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Proposed Brussels-Antwerp Electric 
Railway. 


The Government has provided, in the 
estimates before the chamber, for the con- 
struction of an electric railway service be- 
tween Brussels and Antwerp. The new 
line is considered to be the forerunner of 
others, which will shortly supersede steam 
locomotion, except for the transport of 
merchandise. The scheme provides for 
the construction and operation of an elec- 
tric railway direct from Brussels to Ant- 
werp, Without any intermediary stop, and 
asks that the duration of the concession 
may be sixty years. 

Several bids have already been sub- 
mitted to the Government, which, how- 
ever, reserves the right to select the offer 
satisfying all the conditions of the bill 
and presenting the most complete guar- 
anty of good and prompt execution. 

The new line must be established in a 
manner allowing the trains to pass over 
an uninterrupted line of rails without risk 
of any possible encounter, either from 
ieams crossing rails or from trains. In 
fact, the line must be so constructed as to 
avoid all obstacles that might involve 
stopping the trains. The bill further pro- 
vides that trains, whether composed of 
one motor car alone, or with one or more 
irailers must be supplied with powerful 
brakes. Not having any obstacle to fear, 
they may acquire a very high rate of 
speed; that proposed by the bill is 100 
kilometres (62.136 miles) per hour, which 
would permit trains to make the run be- 
tween Brussels and Antwerp (27 miles) in 
25 minutes. 

It is predicted that very shortly after 
(he completion of the road, the traffic will 
be so heavy as to necessitate running 
trains every five minutes during the great- 
er part of the day. The carriages will be 
divided into first and second-class sections. 
The Government reserves the right to fix 
the tariff, which is expected to be 25 per 
cent lower than prices now charged by the 
State Railroad between Brussels and Ant- 
werp. Reduction of tariff beyond the 
limit prescribed and issuing of subscrip- 
tion tickets can not be made unless au- 
thorized by the Government. Transporta- 
tion of all kinds of merchandise, as well 
as registered baggage, will be positively 
excluded. 

Although the bill provides for a con- 
cession for 60 years, at the expiration of 
which the railroad and its entire equip- 
ment become the gratuitous property of 
the State, the Government reserves the 
right to redeem the road after the expira- 
tion of the first 10 years, or sooner if con- 
sidered advantageous. The cost of con- 
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struction and equipment is estimated at 
about 40,000,000 francs ($7,720,000). 

It is interesting to note that in 1834, 
Belgium voted the building of the State 
Railroad running from Brussels to Mal- 
ines; it was rapidly completed, and 1835 
saw the inauguration of the first railway 
on the Continent. In view of the prop- 
ositions in various countries to establish 
electric lines between important centres— 
such as Paris-Havre, Brussels-Paris, Man- 
chester-Birmingham, New York-Philadel- 
phia—the promoters of the line between 
Brussels and Antwerp are ambitious to 
have the honor of inaugurating the first 
important electric line in 1900. 





An Ingenious Splicing Machine. 


In the illustration herewith is shown 
a most ingenious and what promises to be 








An INGENIOUS SPLICING MACHINE. 


an unusually useful device for rapidly 
and satisfactorily making splices in cables 
and wires. It is manufactured by the 
Splice and Terminal Company, of New 
York city, for which the Morris Electric 
Company, of 15 Cortlandt street, are the 
general sales agents. The machine is 
built under the patents of Mr. T. J. 
McTighe, who is well known to the elec- 
trical fraternity as an engineer and in- 
ventor. The chief advantages achieved 
by the device are rapidity in making 
splices, and the fact that a solderless 
splice results. 

As applied to splicing or connecting 
feeder cables, the idea is striking. The 
ends of the cable are stripped of insula- 
tion, inserted into a sleeve of copper or 
other ductile metal of sufficient conduc- 
tivity, and by means of a portable hy- 
draulic press, this sleeve is by powerful 
compression swaged down around thecable 
ends. The dies and sleeve are propor- 
tioned so that the result of the operation 
is to reduce the diameter of the sleeve, 
thicken its wall, consolidate the wires of 
the cable into a compact, substantially 
homogeneous mass of copper free from 
internal voids and with the metal of the 
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sleeve forced into all the external crevices 
of the cable. 

Such a splice is air and moisture-proof, 
and mechanically hasgreatstrength. Inthe 
standard adopted, the area of surface con- 
tact between the cable and its end of the 
sleeve is approximately nine times the sec- 
tional area of the cable, while the carrying 
capacity of the sleeve alone is about 40 
per cent greater than that of the cable. 
These conditions insure extreme low re- 
sistance of the splice, coupled with a safe 
carrying capacity nearly one-half greater 
than the cable itself. Considering that 
the whole operation is done cold, and ac- 
complished in a few moments, these results 
become very striking. All is done quickly 
and done cold, without a dangerous blow- 
lamp, to ignite leaking gas, without dam- 
aging insulation, without the bother and 
waste of the solder-pot, and on a much 
shorter length than is necessary in the 
usual hand methods of splicing cables. 
By forming the copper sleeve cylindrical 
at the middle with raised elliptical ends, 
constituting wide ribs, a pair of plain, 
semi-circular dies force these ribs in- 
wardly, constricting the cable sections 
tightly a little way back from their ends, 
thus giving the desired mechanical 
strength to the joint. The great pressure 
exerted on the soft copper sleeve, which is 
usually a casting, hardens and toughens it 
and prevents its subsequent yielding under 
strain. The tensile strength of the splice 
is said to be ample for all purposes of 
electric transmission. 


—___.—> 


When to Stop Advertising. 


An English journal requested a number 
of its largest advertisers to give their 
opinions concerning the best time to stop 
advertising, and the following replies were 
received : 

When the population ceases to multi- 
ply, and the generations that crowd on 
after you and never heard of you stop 
coming on. 

When you have convinced everybody 
whose life will touch yours that you have 
better goods and lower prices than they 
can get anywhere else. 

When you stop making fortunes right 
in your sight solely through the direct use 
of the mighty agent. 

When you can forget the works of the 
shrewdest and most successful men con- 
cerning the main cause of their prosperity. 


When younger and fresher houses in 
your line cease starting up and using the 
trade journals in telling the people how 
much better they can do for them than you 
can. 

When you would rather have your own 
way and fail than take advice and win. 
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CORPORATION NEWS 


Covineton, Ky.—The Covington Home 
Telephone Company has been incorporated 
with a capital stock of $20,000. 


ToLepo, On1o—The Maumee Valley 
Electric Company, of Toledo, has been in- 
corporated with a capital stock of $200,- 
000. 


WiLMIncTon, Dret—Shawmut Con- 
struction Company, of New York, to build 
and equip railroad and general electrical 
plants; capital stock, $150,000. 


Worcester, Mass.—The Citizens’ Tele- 
phone and Telegraph Company has been 
formed, and will be incorporated under 
Massachusetts laws with a capital stock of 
$300,000. 


Peoria, Inu.—The Hammond Gas and 
Electric Company has been incorporated 
with a capital stock of $100,000. H. W. 
McCoy, G. B. Franks and Walter Barker, 
incorporators. 

Aupurn, N. Y.—The Citizens’ Light 
* and Power Company, of Auburn, has been 
incorporated. The directors of the cor- 
poration are all from Syracuse, N. Y., 
and the capital is $30,000. 











RuINEBECK, N. Y.—The Empire Light- 
ing Company has been incorporated to 
furnish light, heat and electric power in 
all the towns and villages in Dutchess 


County. Capital stock is $100,000. 


CuicaGgo, Int.—The Electromote Com- 
pany has been chartered with a capital of 
$2,400 to manufacture and deal in elec- 
trical devices, ete. W. C. Jones, K. H. 
Eddington and C. B. Camp are directors. 


CLEVELAND, OH10—The Portage Lakes 
Traction Company has been incorporated 
with $10,000 capital stock. David M. 
Glascock, Henry Lancefield, T. S. Dun- 
lap, Carl H. Nau and Chas. Stocker, in- 
corporators. 

OxiaHoMa City, O. T.—The Jefferson 
Telephone Company has been chartered 
with a capital of $20,000 to build lines in 
Oklahoma and Indian Territory, to com- 
pete with the Kansas & Missouri Tele- 
phone Company. 


MontrPetier, Inp.— The Montpelier . 


Light and Water Company has been in- 
corporated with a capital stock of $50,- 
000. The directors are: David A. Wal- 
mer, Alexander T. McDaniel, Joseph H. 
Shoemaker, William R. Page and Henry 
R. Brackin. 


RonceEvVERTE, W. VA.—The Great Briar 
& Organ Cave Telephone Company has 
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been incorporated to do a general tele- 


phone business, with a capital of $50,000. . 


The incorporators are: M: A. Gates, J. H. 
Crawford, R. A. Level, B. F. Mann, A. E. 
Johnson, C. P. Nickell. 


Easton, Pa.—The Consumers’ Elec- 
tric Light Company has been organized 
with the following directors: Jas. W. Cor- 
rell, N. P. Cornell, H. S. Cavanaugh, 
Joseph S. Osterstock, John 8S. Osterstock 
and Lewis Rader, of Easton, and W. H. 
Walters, of Phillipsburg. The capitaliza- 
tion is $75,000. 


EvizasetH, N. J.—The Hercules 
Motor Company has filed articles of incor- 
poration with the county clerk here. The 
capital stock is placed at $25,000. The 
company will make and deal in electrical 
apparatus. Those named in the incor- 
poration papers are Charles G. Bliss, Will- 
iam I. Hester, of Pacific street, Brooklyn, 
and J. C. Wamar, of South Eleventh 
street, Newark. 


SataManca, N. Y.—The Salamanca 
Telegraph and Telephone Company has 
been incorporated to operate throughout 
the counties in the western part of New 
York state, and to Bradford, Pa. Its cir- 


cuits will include the cities of Rochester 
and Buffalo, as well as Salamanca. The 
capital is $10,000, and the directors are: 
Chas. R. Gibson, Edw. Bolard, Hudson 
Ansley and Chas. S. Fish, of Salamanca. 


Locxrort, N. Y.—Articles of incorpo- 
ration of the Lockport & Newfane Power 
and Water Supply Company have been 
filed at Albany; capital, $500,000. Di- 
rectors named are: Henry J. Pierce and 
Burt Van Horn, of Buffalo; W. T. Ran- 


som, John A. Merritt, H. L. Ransom and 
T. E. Ellsworth, of Lockport, and W. B. 
Rankine, of Niagara Falls. Stated ob- 
jects are development and employment of 
hydraulic and electric power and supply- 
ing pure and wholesome water to cities, 
villages and towns in this country. 


a 


Electric Boats on the Chicago River. 


The latest electrical enterprise in Chi- 
cago is the American Carnival and Gon- 
dola Company, which is seeking a right 
of way for a line of electric boats on the 
Chicago River and Drainage Canal. 

> 

The Brazil Electric Street Railway 
Company, of Brazil, Ind., has been sold to 
John G. Broyson and J. N. Halsted, of 
that town, and Frank Edwards of Indian- 
apolis, for $33,750. The purchasers are 
said to be agents of Stone and Webster, 
of. Boston, who constructed the line be- 
tween Brazil and Terre Haute, and own 
the street railway and electric light sys- 
tems of the latter town. 
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The American Electro-Therapeutic 
Association. 
The tenth annual meeting of the Amer- 
ican Electro-Therapeutic Association will 


‘be held September 25, 26 and 27, 1900, at 


the Academy of Medicine, in New York 
city. The headquarters will be one block 
from the Academy, at the Hotel Bristol, 
corner of Fifth avenue and Forty-second 
street. The chairman of the committee 
of arrangement is Robert Newman, M.D., 
148 West Seventy-third street, New York 
city. The committee has made prelimi- 
nary arrangements for the meeting for 
scientific and social pleasures, so tha! 
the members will be in continuous attenc- 
ance from early in the morning until mi(- 
night, varying social pleasures with scien 
tific matters. At this early date so many 
scientific papers have been announce: 
that the members are earnestly requeste:| 
to send in the titles of their intende:: 
papers at once to the chairman of th 
committee of arrangement, or to the sec 
retary, as from present indications ther 
will be more papers offered than the time 
will allow to be heard, and the earlie: 
announcements must necessarily have the 
preference. 

The attention of the members is also 
directed to the two discussions on the pro- 
gramme. 

(1) Electricity in gynecology and the 
present reluctance of gynecologists to use 
electricity. 

(2) Electricity in tuberculosis and the 
present modes of treatment. 

Members who wish to participate in 
these discussions will please communi- 
cate with the president as early as possible. 

Ladies are expected to be present in 
large numbers and will be entertained in 
sight-seeing by an extra ladies’ committee, 
for which four routes are particularly 
prepared, including museums, libraries, 
churches, drives, Central Park, Aquarium, 
Stock Exchange, etc. 

In contemplation are visits to electric 
laboratories, the mysteries of the tele- 
phone central, with all the latest appli- 
ances, the headquarters of the Automo- 
bile Company, the largest electric power 
house in the world, Grant’s Tomb, hos- 
pitals, etc., to some of which invitations 
have already been received. 

The committee of arrangements can 
positively promise a prosperous meeting 
and an enjoyable time, and feel much en- 
couraged by the kind support of the edi- 
tors of medical and electrical journals, the 
general electricians, electric corporations 
and the general public. The officers of 
the association are the following: Walter 
H. White, M. D., president, Boston, Mass., 
Robert Newman, M. D., chairman com- 
mittee on arrangement, New York city; 
C. J. Osborne, manager. Hotel Bristol, 
New York city, and Geo. E. Bill, M. D., 
secretary, Harrisburg, Pa. 
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FLECTRICAL 
PATENTS 





wg ecially reported for this journal by E. S. 
Sri solicitor of patents, = and Trust 
iiding, Washington, D. C. Copies of auy 
ent may be secured for 10 cents each. ] 





ISSUED MAY 29, 1900. 
'),864 Electric-railway system ; 
it, Armstrong, Schenectady, N. Y. 
50,370 Apparatus for starting 
ors; W. Cooper, Cincinnati, Ohio 
electric motor, a supply-circuit, 
ins for connecting the motor with 

i) supply-circuit, a converter in cir- 
with the motor and with the sup- 
circuit, means for breaking the 
verter-circuit at an intermediate 
ed of the motor, and means for 
ing the converter-circuit at said in- 
:ediate speed. 

381 Fac-simile-telegraph; W. P. 

i Lany, Cleveland, Ohio. 

416 Knife-switch; C. 

Hartford, Ct. 

1417 Portable’ storage - battery 

nd containing case therefor ; D. P. 

y, Chicago, Ill. 
418 Casing and lamp-socket for 
tuble ‘electric lamps; D. P. Perry. 
1.425 Automatic magnet circuit- 
ker; W. M. Scott, Philadelphia, Pa. 
1,426 Supervisory signal for tele- 
1» one-switchboards ; C. EK. Scribner, 
Chicago, Ill. : 
),480 Electric-current or motive 
» controller; A. L. Stevens, New 
rk, N. Y.—A detachable contact- 
for a current-controller having a 
es of contacts and conductors con- 
ing them and provided also with a 
s of slots between the contacts 
pted to admit arc-arresters. 
50,432 Flush box for electric sock- 
and plugs; C. H. Stewart, Chi- 
vo, Hl. 


G. Per- 


‘0,445 Insulator; .E. Zertuche, 
blo, Mexico—Consists of a body 
ng a Z-shaped passage, the end 
ubers of which extend in opposite 
surtaces of the insulator while the 
ral or diagonal member extends 
ugh to one of the end surfaces of 
:sulator. 
10,452 System of train-control for 
ctrie motors; F, E. Case, Schenec- 
N. Y.—Consists of main and 
irate sources of current-supply, a 
‘voller or controllers for the motor 
motors, means electrically controlled 
actuating the controller or con- 
‘lers, and a switch for operatively 
‘ounecting the separate source of sup- 
with the said means upon the 
rtial or total failure of the main cur- 
ut-source,. 
650,485 Signal for telephone trunk- 
lives; C. E. Seribner, Chicago, III. 
(Continued on page 36.) 
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and circuit. closers fitted to our 
famous 60-day clock are perfection 
for alarms, synchronizers, time 
switches, program devices and 
electric clocks. 

Send for catalogue No. 170. 
THe PRENTISS CLOCK 
IMPROVEMENT CO. 
Dept. 17, 49 DEY STREET, N.Y 


Electric Condensers. 


WM, MARSHALL, Manufacturer. 


STANDARDS A SPECIALTY. 
709 Lexington Avenue, - New York. 


PATENTS. 


Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N. Y. 
Solicitor and Expert. 


PATENTS. 


Caveats, Trade Marks, 
Copyrights and Designs. 




















Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 
Book “ How to Obtain Patents,” etc., sent free. 


E. Cc. SICCERS, 


918 F St., N. W., WASHINGTON, D.C. 


PATENTS TRADE-MARKS 


COPYRIGHTS 
EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 


Patent lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 











Infringement Sults. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
before Patent. 

Offices : 

LOAN AND TRUST BUILDING, 


Opp. Patent Office, 


WASHINCTON,D.C. 















€ 09000600000000008 0000 5800000808000008080808086 
: PARSELL & WEED, 

< Electrical, Experimental 

S MODEL MAKERS and Fine Tool Work. 

€ ta Booklet. The Franklin Model Shop, 
® poy ee Square. 129 West 31st St., New York City. 
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SAMSON BATTERIES 


For Gas and Gasoline Engine Ignition, Electric 
Bells, Gas Lighting, R. R. Signals and all 
Open-Circuit Work. 





FOR SALE BY ALL DEALERS. 






















BURNLEY 


- SOLDERING PASTE. 


200,000 4-lb. boxes sold in 1898. 
Universally acknowledged the 
best. All others are imitations 
and infringe our Claims. Put up 
in ¥, 4, 1,5 and 10-lb. packages. 


Burnley Dry Battery Best of All. 
BUBNLEY BATTERY & MFG, CO., 
Painesville, Ohio. 


J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, | 
29 Broadway, New York, N.Y. | 
EQUITABLE BLDCG., BALTIMORE. 








SHEAFF & JAASTAD, 
MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting } | 
Plants a specialty. | 

| 


85 WATER STREET, BOSTON, MASS. 








BARTHOLD! 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


+ 





—* 





Cheapest, Best. 
Send for mew prices, en- 
closing business card. 

A. L. BOGART CO. 
123 Liberty Street, 
New York. 

Manufacturers of... 
Gas Lighting Specialties 
of all kinds, 























—Machine made; insuring uniformity and 
ual distribution of the glass. 
We are the only manufacturers of machine- 
made Battery Jars. | 


ASK YOUR JOBBER FOR OUR GOODS. | 


THE GILCHRIST JAR CO.,| 
524 Drexel Building, Philadelphia, Pa., U. S. A. 





BATTERY JARS| 








Fixtures ! ! 


Gas, Electric 
and Combina- 
tion Fixtures. 







| 





| Electric 
W.R. OSTRANDER & CO. Specialties 
22 DEY STREET, | “ Seen Chee 
Manafacturers of ters, Shade- 
SPEAKING TUBES, WHISTLES. | Holders, 
ANNUNCIATORS, | Conegeen, ate. 
Electric and Mechanical Bells. SHAPIRO 
Factory : AND 
SE MMS Ant. ARONSON 
BROOKLYN. . 
aie 67 Centre St., 
Send for NEW YORE. N.Y. 
area Factory, 





213-215 Centre St. 











Death and Taxes 


are certain. 
Nothing so near it in the line of 


LIGHTNING ARRESTERS 


as those we make—the 


GARTON... 


The small air-gap—which means low resistance 
to the discharge, and the positive opening of the 
circuit in two places—which means no ground- 
ing—these are two of the desirable features. 


Garton=Daniels Co., 
KEOKUK, IOWA, U.S. A. 











GET our NEW CATALOGUE. 
F. A. HOUDLETTE & SON, 
138 Milk Street. 





WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE CO,, 


208 N. Madison @t., BAY CITY, MICH. 


CREOSOTED WOOD CONDUITS 


DO NOT GATHER MOISTURE. 
DO NOT SORATCH OABLES. 


FOR UNDERGROUND WIRES. 





A National Rider never changes his 
mount.—National Cycle Mfg. 
Co., Bay City, Mieh. 








PATENTS. 
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650,486 Pilot-signal for telephone- 
switchboards; C. E. Scribner, Chi- 
cago, Ill. 

650,487, 650,488, 650,489 Devices 
for telephone-lines; C. E. Scribner, 
Chicago, II]. 

650,499 Electric belt ; 
man, Chicago, Ill. 

650,531 Incandescent lamp; R. A. 
Fessenden, Allegheny, Pa.—Consists 
of a pencil, two circuits, one of said 
circuits carrying normally a current of 
relatively-higher potential than that 
carried by the other circuit, and an 
automatic circuit-changer for connect- 
ing the terminals of said pencil to said 
circuits in succession. 

650,536 Process of manufacturing 
substances resembling mannite; Arthur 
Hough, San Francisco, Cal.—Consists 
in treating an aqueous solution of 
glucose by subjecting the same to the 
electrolytic action of an electric cur- 
rent under such conditions as to evolve 
hydrogen in the solution, 

650,548 Telephone -exchange  sys- 
tem; W. Smith, Ridley Park, Pa. 

650,550 Electric cable; Milton Baird, 
Glenfield, Pa.—Consists of two or more 
sections, each section provided at each 
end with a sealing head or block, the 
conductors being electrically continu- 
ous through the entire length of the 
cable and being exposed or uncovered 
between the sealing heads of adjacent 
sections. 

650,551 System of electrical distri- 
bution ; M. Baird, Glenfield, Pa. 

550,558 Propeliing mechanism for 
boats; T. B. Hatch, Chicago, Il.— 
An electric motor having all of its parts 
submerged in and exposed to a liquid, 
and means for supporting the motor 
in its submerged position. 

650,570 Signaling system ; 
Smith, Torrington, Ct. 

650,582 Rheostat-switch ; 
Detroit, Mich. 

650,585 Underground electric -rail- 
way system; J. B. Larkin, Pittsburgh, 
Pa. 

650,602 Electric fuse or cutout; 
L. W. Downes, Providence, R. I 

650,628 Magnetic brake; E. 
Barnes, Cleveland, Ohio. 

650,646 Apparatus for electrolytic 
reduction of ores; F. H. Long, Chicago, 
Il. 

650,666 Apparatus for controlling 
electric motors; A. W. Beresford, 
Westfield, N. J.—A rheostat, a suitable 
base. a switch-lever and a contact-lever, 
hinged on a common axis on the base 
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and means for locking the switch-lever | 


to the base against a movement away 
from the contact-lever, when the con- 
tact-lever is in certain positions. 


650,668 Electric lighter for incan- 
descent burners; G. Burkhardt, Chi- 
cago, Ill 

650,677 Means for maintaining syn- 
chronous rotation of dynamo-electric 
machines; H. Geisenhoner, Schenec- 
tady, N. Y.—As'a means of improving 
the operation of a dynamo-electric ma- 
chine, a bridge of conducting material 
provided with means for adjusting its 
width. 

650,704 Automatic apparatus for 
protecting compound-wound dynamos; 
C. N. Black, New Haven, Ct. 
matic apparatus for short-circuiting the 





series windings of a ania 
dynamo, the said apparatus comprising 
a device electrically operated for short- 
circuiting the series windings of the 
dynamo in case of an overload or a 
short circuit on the line, and requiring 
manual operation for again throwing 
the current of the dynamo onto the line. 

650,765 Trolley; G. R. Tomb, Lo- 
rain, Ohio. 


650,808 Secondary battery; J. P. 
Clare, ‘Quimy, Mass. 


Rose Polytechnic Institute. 


A College of Engineering. Mechanical, 
Electrical, Civil Engiaeering ; Chemical 
Courses ; Architecture. Extensive Shi 
Modernly equipped laboratories in all e- 
partments. Expenses low. 18th year. For 
catalogue, address 


(. L. MEES, President, - 








- Terre Haute, ind. 





ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Th ful 
ing better he and ao Es San 
ing at home by our mail. system. ay. 
teach Electrical Engineering, Mechan- 
ical Engineering, Mechanical Draw- 
ing, Machine Design, Electro-Thera- 
ls tics. Short Popular Hlectrical 

Yourse, etc., by mail. Study in sg) 
time only. Institute endo by 
Thomas A. Edison and others. Cata- 
logue free. 


ELECTRICAL ENGINEER INSTITUTE, 
Dept. M, 240-242 West 23d St., New York. 








A WONDERFUL BICYCLE SALE. 


Arrangements have been made 
whereby one of the largest Bicycle 
Factories in the United States is going 
to market their entire output direct to 
the rider at prices that will astonish 
you—the lowest prices ever known for 
standard high-grade, guaranteed wheels 
and tires. For special prices and most 
liberal terms mail a postal to the Akron 
Sewing Machine and Bicycle Company, 
Mfrs. Sewing Machines and Bicycles, 
Akron, Ohio. 


“Why and How” 


Do you wish to understand the a gee 


_________—s methods and history 
= Teel -day industrial, 
‘SCI EN (E| =: cal and scientific 
pcos and operations 
We antiie the 
things every- 
one wants to 


that oF have seen and 
know. Our ar- 


=——————— wondered at? 
| 
AND | 

ticles are both i; 


How done, and 
Why done, in 
certain ways? 

interesting and accu- 

rate—a combination 

not foundin any other 








INDUSTRY | 


popular-science publication in print. Send 26 
Cents in Stamps for a three-Months’ Trial 
Subscription. You will like us. 


SCIENCE AND ‘AND INDUSTRY, 


1.90 PER YEAR. 
= iiustreced. Monthly Magazine. SCRANTON, PA. 











$5 VOLT 
AMMETER . 


use de- 
scribed in a circular just issued 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - - - BOSTON, MASS. 











ELECTRICAL SPECIALTIES. 


SEND FOR CATALOGUE. 


——- & CO. 


NEW YORK, U. S. A. 








WHY, 





muionmneenesiniinbieniiiienpes ra 
YOU NEED IT! : 


CERTAINLY. 


WHAT? 


KARTAVERT HARD FIBRE. 


Made ell sizes, in sheets, rods and tubing, by 


KARTAVERT MFG. CO., WILMINGTON, DEL. 





Why try to stick 
things with some- 
thing that doesn’t 
stick? Buy MAJOR’S 
CEMENT; you know 
it sticks. Nothing 
breaks away from it. 
Stick to MAJOR’S 
CEMENT. Buy once, 
you will buy for- 
ever. There is 


y mathing as good ; 
Y believe 
Yj Yf substituter. 


the 


Major’ $ Rubber and Major's Leather. 


Two separate “Raving them. best, Insist on 


ESTABLISHED ED 
15 and 25 cents per bottle ,.- ati druggists. 


MAJOR CEMENT GO., New York City. 
PURDUE UNIVERSITY 


La Fayette, Ind. 
Courses in ye oS ENGINEERING, 
MECHANICAL ENGINEERING. 
Extensive Laboratories. 
' ’ Fine Equipments. 
Catalogue sent on application. 


THE BRADY MAST-AAMS, 


T. H. BRADY, New Britain, Conn., 
U.S.A. 

Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fur- 
nished on application. 














Auto-Starter 


For direct connection to Elevators, 
Holsts, Dumb Waiters, or any ser- 
vice requiring a rapid start, stop 
and reversal of the motive power. 


AUTOMATIC SWITCH CO. 


BALTIMORE, MD., U.S.A. 





iccem 

Incandescent 
Electric Light 
Manipulator 


Co. tt te 


116 Bedford St., 
>BOSTON, - - - MASS. 


Are meeting with great success 
in the sale of their Style No. 1 
Machine, to Electric Lighting 
Companies, for use in the care of 
their street lights. Having sold 
most four hundred of same in 
less than: a year. A 10-foot ma- 
chine weighs about three pounds, 
and a 14-foot one about four 
pounds, so that a man can easily 
carry one round on a bicycle, 
especially as they are made tele- 
scopic. See cut. 


StyLe 1—For Street Licuts. 





The New System 
OF EDUCATION 

| Steam 
ee. 


echanical, Electr: 
olvil and Bie fog Bngisce: 
Architecture: Draw- 
te a Bie 
orthan 00k-keep: 
and English Branches “= 
TAUCHT BY MAiL. 
Studenta qualific« 
pase examinati« s. 








We have helped theusendecb Setar ter positions 
nd for free circulars, «tating 
eo subject ‘in which you are intereste: 
THE INTERNATIONAL CORRESPONDENCE SCHGO ILS, 
x 1008, Scranton, Pa. 














SMALL oN 


B srriss: € 


iat 


apa 1857. A 


ae oP 

7 te 

FLAT OR ROUND WIRE,STEELOR BRASS. 
COLD ROLLED STEEL 


KEPT INSTOCK, .003 TO .049 IN seers 
SPRINGS ENAMELED OR P! 
SENO SAMPLES AND WRITE vone a 


wT 





ELECTRIC 


Laundry Irons. 


ALL SIZES. 


ALSO OTHER DEVICES. 
AMERICAN ELECTRICAL HEATER CO., 








197 River St., DETROIT, MICH. 


DESIGNERS 
ENGRAVERS 


By ALL METHODS) %& 


Electrical Machinery 
and Apparatus = 


A SPECIALTY 


GET OUR PRICES AND 
SPECIMENS BEFORE Bl YING 








THE BROWN- piERCE 


COMPANY. 


DAYTON. OF 

















